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This study was a collaboration between Queensland University of Technology 
and an industry partner engineering consultancy firm.  Timing of this paper 
coincides with the Global Financial Crisis whereby new projects are few and 
far between and competition is at an all time high.  Diversification into new 
markets or geographical expansion was seen by the engineering consultancy as 
a key element to ensure a sustainable competitive advantage and this paper 
investigates various strategies available to the business and then the decision 
tools for assessing their viability.  This tool was seen as an opportunity to 
establish more rigor around the decision making process rather than rely 
purely on the intuition of company executives and board members.  
Whilst the review of the literature identified several decision tools for 
construction companies, there were none specifically related to engineering 
consultants or similar knowledge based firms.  Out of the five different 
decision models identified in the literature, Analytical Hierarchy Process 
(AHP) was identified as the most appropriate for engineering consultancies.  
More specifically an AHP decision tool developed by Gunhan and Arditi 
(2005) for construction companies looking to expand internationally was 
chosen as the basis for the decision tool.  Input parameters more suited to 
engineering consultancies were identified in the literature and substituted in 
their model. 
Delphi was identified early on as one of the preferred research techniques and 
this study combined the use of both the Analytical Hierarchy Process (AHP) 
and Delphi.  Eight experts from different backgrounds within the engineering 
consulting and construction industry responded and participated in the Delphi 
survey.  AHP software Expert Choice Comparion Suite was used to input and 
analyse the data from the experts. 
Convergence was achieved in the second round for all six categories being 
company strengths, risks, opportunities, benefits, costs and entry mode for 
standard deviation and inconsistency ratios.  The outcome of the AHP and 
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Delphi study was to obtain the universal ratings and company strength 
threshold (TS) and the relative weights of each of the input parameters. 
A real life scenario was used to test all four steps in the decision tool.  Whilst 
it was only tested using one case study, the results showed that the model and 
the tool were able to satisfy the real life conditions. 
Company executives and decision makers within engineering consultancies 
can use this tool to provide a robust assessment of a potential new market.  It 
can also be used for long term strategic planning whereby company strengths 
can be assessed and potentially improved to increase the viability of entering a 
new market.  Conversely company weaknesses can be identified and improved 
to suit new markets.  The comprehensive list of input parameters in each of the 
six categories (company strengths, opportunities, risks, benefits, costs and 
entry mode) and their relative importance allows company executives to 
consider them holistically rather than base decisions on intuition or one 
isolated risk or opportunity. 
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1.1 Research Background 
This study is based on a 30 year old Australian engineering consultancy that 
has a global project portfolio that extends across all sectors of civil and 
structural engineering design services.   
Although the company has well established, successful, long term 
relationships within its existing client markets the 2008 Global Financial 
Crisis brought about many project cancellations and limited new project 
opportunities.  Generally AEC (note the name of the firm has been changed 
for anonymity) has reacted well to change but they want to be at the forefront 
of the next ‘wave’ of opportunity.  “Economic shocks are valuable contexts 
for research, serving as natural experiments for testing the boundary 
conditions of various associations” (Chakrabarti, Singh et al. 2007, P. 104). 
AEC wanted to evaluate their current business strategies to try and gain a 
competitive advantage in the current economic climate and to ensure that they 
were in the best position to take advantage of future market opportunities.   
Diversification into new markets or geographical expansion was seen as a key 
element to ensuring a sustainable competitive advantage and this paper 
investigates various strategies available to the business and then the methods 
of assessing their viability. 
Traditionally AEC has diversified by exploiting skills and competencies 
gained in their home market and transferring them to new locations generally 
via contacts through home market clients.  There has not been any specific 
tool or set of rules for the basis of diversification and decision making has 
been undertaken on the intuition of company executives and board members. 
AEC want to create a decision making tool to quickly and efficiently assess 
the viability of new market opportunities when they arise.  This would then 
allow the company to focus their time and effort on high potential 
opportunities rather than waste time and money on the non-starters. 
This tool could be used on an ad-hoc basis when new market opportunities 
arise and could also be implemented as part of the company’s business 
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strategy to allow directors to provide an assessment of where they are now and 
where future opportunities might lie. 
1.2 Research Problem 
From its humble beginning in the early 1980’s, AEC was able to establish 
itself in its home market in Brisbane and then expand its Australian market 
presence through successful relationships with clients and reliable business 
contacts.  The same was not true for international markets.  The business 
suffered during the Australia’s recession in the early 1990’s and saw the 
booming South East Asian markets of Indonesia and Malaysia as an 
opportunity to offset this home market downturn.  At the time this was seen as 
a considerable risk as this was unfamiliar territory to AEC and it needed 
several years of local experience to cultivate new relationships with reliable 
clients and for the business to become profitable.  The Asian financial crisis in 
the late 1990’s brought an end to three successful years in the market and 
fortunately by this time AEC’s home market in Australia had picked up again. 
AEC’s next move into international markets was the United Kingdom in 2001.  
Entry into the UK market was via the opportunistic engagement with a new 
and progressive client.  After a slow start this move into a market over 
saturated with competition turned out to be a very successful and profitable 
move.  Establishment in the UK provided opportunities to found relationships 
with large multi-national clients with established links in Australia and other 
international markets.  Next was a move into the UAE market where AEC 
were able to enter the market on the back of established networks and client 
links.   
The biggest contributing attribute to its success was entrepreneurial leadership 
by a few individuals, which becomes a limitation when the ownership, 
leadership and management become diversified.  The intuitive and skill based 
techniques adopted by the few has to be transformed to a knowledge based 
system for application by a larger group. Yet it requires consistency and 
control by a business leadership that is removed from the market interface. 
This perhaps lays the foundation for the requirement of a decision making tool 
for the business to facilitate participation by a large group of people who are 
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not limited to the business leaders. The tool becomes a common platform for 
such purposes. It is not intended to replace entrepreneurial leadership as this 
needs to be retained for the business to have the X-Factor. However it can be 
used for risk assessment where bold (out of the box) decisions are made 
thereby making them calculated risks. 
This study therefore addresses the following research questions: 
• What theories and mathematical tools would be most suitable for go/no 
go decisions for engineering consultants entering new markets? 
• It is expected that the literature review will identify go/no go decision 
making tools created and used for construction firms or contractors 
looking to enter new markets.  Can these existing tools be adapted to 
form the basis of a specific analytical tool for AEC and other 
engineering consultants? 
• The input parameters used to develop a decision tool for diversification 
into new markets for AEC and similar engineering consultants can be 
determined through a review of the literature and research 
questionnaires. 
1.3 Relationship to other projects 
This is one of six studies being undertaken as part of an ‘Innovation 
Management Programme’ which is collaboration between AEC and QUT.  
The topics are all relevant to Knowledge Based Firms (KBF’s) and have been 
chosen by AEC with the main aim of creating innovation for the benefit of the 
company.  Each study is being undertaken on an individual basis. 
 
1.4 Research Aim 
It is expected that this research will add to the existing body of knowledge in 
the fields of innovation and strategic management by developing a decision 
making tool for engineering consultants to assess the viability of entering a 
new market.  Although this study will be focused on AEC, it is intended to be 
a generic tool that could benefit similar consulting or KBF’s. 
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1.5 Research approach 
The research approach for this study was carried out over four stages as shown 
in Figure 1 below. 
 





Stage 4:  
Literature Review 
Results and Conclusions 
1st Round of Expert Analysis 
Develop Delphi Questionnaire 
2nd Round Expert Analysis with 1st Round Feedback 
(3rd and 4th rounds may be required) 
Identify Decision Criteria 
and Factors to form the 
basis of the model 
Identify Decision Tools & 
Theories Successfully 
used by others 
Develop Research Model 
Data Analysis 
& 
Test model using real life case study 
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Stage 1 – Literature review 
A review of current literature will be undertaken with the aim of gaining an 
understanding of what other successful firm’s have learnt and developed in 
order to gain a competitive edge when making go/no go decisions to enter new 
markets.  Therefore a number of questions will need to be answered in order to 
identify the gaps in the current research: 
• What is innovation? 
• Why do firms diversify geographically and what advantages does it 
provide? 
• What tools have been developed and used by other firms when making 
go/no go decisions? 
• How can existing tools and decision theories be adapted to suit the 
specific requirements for engineering consultants and KBF’s entering 
new geographical markets? 
• What are the criteria required for the decision making tool? 
 
Stage 2 – Model Development using Delphi Study 
The proposed research methodology for the model development and validation 
will be in the form of a Delphi study.  Delphi studies were first developed in 
the 1950’s by a US company called RAND Corporation and was used in 
military research.  Cuhls (2003, P. 96) defines the Delphi method as a study 
“based on structural surveys and makes use of the intuitive available 
information of the participants, who are mainly experts.”  The first round of 
the survey allows for feedback and input from the experts.  During the second 
round the experts are given an opportunity to refine their answers based on 
results from the previous round.  The experts are all anonymous and 
confidential which allows people to express their views without the need to 
conform to social pressures and also helps prevent “groupthink” especially 
with dominant people (Brooks 1979, Cuhls 2003, Skulmoski, Hartman et al. 
2007, Yousuf 2007). 
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Delphi has particular advantage where the objective is to gain consensus on 
future issues or opportunities where historical data provides little relevance.  
Yousuf (2007, P. 2) notes that “the original intent of Delphi was a forecasting 
technique, designing to predict the likelihood of future events.”  It can also be 
useful in trying to predict human motivation or trends and determining a set of 
priorities.   
Results from the Delphi surveys will provide a series of statistical data both 
quantitative and qualitative.  Generally with Delphi studies the verification is 
provided with subsequent Delphi rounds.  Skulmoski, Hartman et al (2007, P. 
5) suggest that “the process stops if the research question is answered e.g. 
once consensus theoretical saturation is achieved, or sufficient information has 
been exchanged.” 
 
Stage 3 – Data Analysis & Case Study 
At the conclusion of each Delphi round a statistical analysis will be 
undertaken to establish the level of consensus achieved.  This analysis will be 
performed using specialist computer software.  At the end of the second (and 
subsequent rounds if required) analysis will be undertaken to determine if 
convergence is achieved between Delphi rounds.  Once convergence is 
achieved the Delphi study can be concluded. 
Following on from the Delphi study, a real life case study will be used as test 
case for the model.   
 
Stage 4 – Results and conclusions 
Once the tool has been tested and validated, results and conclusions of the 
overall research can be drawn.  An evaluation of both the research 
methodology as well as the effectiveness of the assessment tool will be 
undertaken.  It will conclude with recommendations for future research and 




Table 1 below illustrates how each of the research questions will be addressed 
and tested. 
 
Table 1: Methods used to address research questions 







What theories and 
mathematical tools would 
be most suitable for go/no 
go decisions for 
engineering consultants 
entering new markets? 
 
   
Can existing tools be 
adapted to form the basis 
of a specific analytical 
tool for AEC and other 
engineering consultants? 
 
   
Input parameters used to 
develop a decision tool 
for diversification into 
new markets for AEC and 
similar engineering 
consultants can be 
determined through a 
review of the literature 
and research 
questionnaires? 




1.6 Collaborative Arrangement Evidence 
A collaborative arrangement has been set-up between the Author, QUT and 
the Industry partner. 
 
1.7 Intellectual Property 
Intellectual Property of this research will be owned by the industry partner. 
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2.0 Literature Review 
2.1 What is innovation? 
Many scholars believe the father of innovation to be Austrian-American 
Joseph Schumpeter (1883 – 1950).  For the first half of the 20th century there 
was a popular and dominant theory that the fundamentals of economics were 
based upon the notion that equilibrium will be reached and eventually become 
static or stationary.  Schumpeter challenged this theory and believed “that 
there was a source of energy within the economic system which would of 
itself disrupt any equilibrium that might be attained” (Schumpeter 1937/1989, 
P. 166).  He also introduced the term “entrepreneur” to describe innovative 
individuals who interacted with their inert social surroundings and then later 
extended his approach to large companies with research and development 
activities (Schumpeter 1934, 1942). 
Unfortunately it wasn’t until after Schumpeter’s death in 1950 that this theory 
that “economic life was essentially passive” lost momentum.  Since the late 
1950’s the literature on innovation has increased dramatically (Fagerberg and 
Verspagen 2009). 
In more recent literature Fagerberg and Verspagen (2009, P. 1-2) believe that 
“development of innovation studies as a scientific field is part of a broader 
trend towards increased diversification and specialisation of knowledge that 
blurs traditional boundaries and challenges existing patterns of organisation 
within science” 
Research into the strategic management field suggests that organisations who 
wish to keep their current customers and expand their customer base need to 
innovate more effectively than their competitors.  “Companies which do not 
have the will and capability to innovate, inevitably end up with obsolete 
products and services which customers are disinclined to buy” (Humble and 
Jones 1989, P. 51).  
Hamel and Prahalad (1991) believe that innovations are created when people 
substitute a matrix of needs and functionalities for the more conventional 
matrix of customers and products.  This can simply be done by asking 
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innocent questions like “why does the product have to be this way?” 
Functionalities of products or businesses can be bundled and re-bundled. 
 
2.2 Diversification 
Teece, Pisano et al (1997) suggest that diversification can provide advantages 
when a firm’s traditional markets decline.  Diversification can be driven by a 
range of perceived benefits associated with greater market power, more 
efficient utilisation of existing resources in new settings (Chakrabarti, Singh et 
al. 2007).  There is also the chance that over specialisation can cause a firm to 
neglect development of core competencies and capabilities and neglect the 
discovery of new markets (Hamel and Prahalad 1991, Teece, Pisano et al. 
1997). 
The literature seems to dominate two schools of thought for diversification, 
the resource based view (RBV) and the risk reduction view.  The RBV 
requires that a firm’s resources or competencies are unique, rare and 
imperfectly inimitable, thus creating a competitive advantage over 
competitors.  Wealth creation can be achieved by expanding internally through 
replicating core capabilities into new business units and by preventing 
competitors from replicating these core capabilities.  Secondly, the risk 
reduction point of view suggests that diversification increases a firms’ 
attractiveness to shareholders as it allows risk to be spread throughout 
different business units and limit exposure to any single market.  
Diversification will also be dependent on demand, market opportunities and 
competition (Chakrabarti, Singh et al. 2007). 
 
2.2.1 Resource Based View (RBV) as a basis for diversification 
Business and strategic management journals over the last 25 years have been 
dominated by research articles on the resource based view (RBV) for 
diversification.  “Moreover, the language of the RBV – such as resources, 
capabilities, and core competencies – now fills mainstream business press” 
(Trott, Maddocks et al. 2009, P. 29).  This is backed up by Newbert (2007) 
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who also notes in his study that the RBV is the theoretical foundation for 
strategic management and is prominently featured in textbooks, research and 
teachings. 
The RBV originated in the early 1980’s by Rumelt (1984), Wernerfelt (1984) 
and Teece (1984) and relies on the notion that a firm’s sustainable competitive 
advantage is “emphasised by firm-specific capabilities and assets and the 
existence of isolating mechanisms as the fundamental determinants of firm 
performance” (Teece, Pisano et al. 1997, P. 510). 
Hamel and Prahalad (1990, 1991, 1994) have also significantly added to the 
RBV theory by establishing the notion of core competencies and defining 
them as a bundle of skills and technologies that enable a company to provide a 
particular benefit to customers.   
2.2.2 Core Competencies 
A company’s core competencies can be viewed as knowledge, systems or 
strategic assets that are unique, impossible to be replicated, can not be 
substituted and are a point of difference.  Core competencies that exist 
elsewhere in an organisation can be deployed internally to reduce the cost or 
time required either to create a new strategic asset or expand the stock of an 
existing one (Hamel and Prahalad 1990, Markides and Williamson 1994, 
Newbert 2007).  Core competencies are not product specific; they contribute 
to the competitiveness of a range of products or services.   
Kak and Sushil (2002) demonstrated that there are four key sources of core 
competence which defines an organisation’s ability to create and maintain a 
competitive advantage: 
• Organisational learning and flexibility 
• Management of technology 
• Individuals within an organisation 
• Business strategy and planning 
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In order to diversify it is important to identify what provides a business with 
its competitive advantage, what sets it apart from its competitors.  Questions 
need to be asked: 
• What new core competencies will we need to build? 
• What new product concept should we answer? 
• What alliances will we need to form? 
• What development programs should we protect? 
• What long term regulatory initiatives should we pursue? 
Hamel and Prahalad (1991) carried out research into Japanese electronic firms 
to gain insights into their business strategies during the 1980’s and early 
1990’s.  They put forward the notion that new competitive space or “white 
spaces” are found when a dramatic innovation in a product concept re-shapes 
market and industry boundaries by: 
1. adding an important function to a well known product 
2. develop a novel form in which to deliver a well known functionality 
3. delivering a new functionality through an entirely new product 
concept. 
During an economic downturn the easiest way to ensure that profit levels 
remain relatively intact is to reduce the number of employees.  Hamel and 
Prahalad (1994) demonstrate this phenomenon by using the simple return on 
capital employed equation: 
 
Net Income (numerator) Return on Investment (ROI) =  Capital Employed (denominator) 
 
Struggling companies will maintain their ROI by reducing the denominator i.e. 
reduce staff levels.  The smarter companies will be those that increase the 
numerator, i.e. by continually looking into the future and having a sense of 
where new opportunities lie, being able to anticipate change and investing in 
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strategy to allow directors to provide an assessment of where they are now and 
where future opportunities might lie. 
1.2 Research Problem 
From its humble beginning in the early 1980’s, AEC was able to establish 
itself in its home market in Brisbane and then expand its Australian market 
presence through successful relationships with clients and reliable business 
contacts.  The same was not true for international markets.  The business 
suffered during the Australia’s recession in the early 1990’s and saw the 
booming South East Asian markets of Indonesia and Malaysia as an 
opportunity to offset this home market downturn.  At the time this was seen as 
a considerable risk as this was unfamiliar territory to AEC and it needed 
several years of local experience to cultivate new relationships with reliable 
clients and for the business to become profitable.  The Asian financial crisis in 
the late 1990’s brought an end to three successful years in the market and 
fortunately by this time AEC’s home market in Australia had picked up again. 
AEC’s next move into international markets was the United Kingdom in 2001.  
Entry into the UK market was via the opportunistic engagement with a new 
and progressive client.  After a slow start this move into a market over 
saturated with competition turned out to be a very successful and profitable 
move.  Establishment in the UK provided opportunities to found relationships 
with large multi-national clients with established links in Australia and other 
international markets.  Next was a move into the UAE market where AEC 
were able to enter the market on the back of established networks and client 
links.   
The biggest contributing attribute to its success was entrepreneurial leadership 
by a few individuals, which becomes a limitation when the ownership, 
leadership and management become diversified.  The intuitive and skill based 
techniques adopted by the few has to be transformed to a knowledge based 
system for application by a larger group. Yet it requires consistency and 
control by a business leadership that is removed from the market interface. 
This perhaps lays the foundation for the requirement of a decision making tool 
for the business to facilitate participation by a large group of people who are 
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not limited to the business leaders. The tool becomes a common platform for 
such purposes. It is not intended to replace entrepreneurial leadership as this 
needs to be retained for the business to have the X-Factor. However it can be 
used for risk assessment where bold (out of the box) decisions are made 
thereby making them calculated risks. 
This study therefore addresses the following research questions: 
• What theories and mathematical tools would be most suitable for go/no 
go decisions for engineering consultants entering new markets? 
• It is expected that the literature review will identify go/no go decision 
making tools created and used for construction firms or contractors 
looking to enter new markets.  Can these existing tools be adapted to 
form the basis of a specific analytical tool for AEC and other 
engineering consultants? 
• The input parameters used to develop a decision tool for diversification 
into new markets for AEC and similar engineering consultants can be 
determined through a review of the literature and research 
questionnaires. 
1.3 Relationship to other projects 
This is one of six studies being undertaken as part of an ‘Innovation 
Management Programme’ which is collaboration between AEC and QUT.  
The topics are all relevant to Knowledge Based Firms (KBF’s) and have been 
chosen by AEC with the main aim of creating innovation for the benefit of the 
company.  Each study is being undertaken on an individual basis. 
 
1.4 Research Aim 
It is expected that this research will add to the existing body of knowledge in 
the fields of innovation and strategic management by developing a decision 
making tool for engineering consultants to assess the viability of entering a 
new market.  Although this study will be focused on AEC, it is intended to be 
a generic tool that could benefit similar consulting or KBF’s. 
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1.5 Research approach 
The research approach for this study was carried out over four stages as shown 
in Figure 1 below. 
 





Stage 4:  
Literature Review 
Results and Conclusions 
1st Round of Expert Analysis 
Develop Delphi Questionnaire 
2nd Round Expert Analysis with 1st Round Feedback 
(3rd and 4th rounds may be required) 
Identify Decision Criteria 
and Factors to form the 
basis of the model 
Identify Decision Tools & 
Theories Successfully 
used by others 
Develop Research Model 
Data Analysis 
& 
Test model using real life case study 
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Stage 1 – Literature review 
A review of current literature will be undertaken with the aim of gaining an 
understanding of what other successful firm’s have learnt and developed in 
order to gain a competitive edge when making go/no go decisions to enter new 
markets.  Therefore a number of questions will need to be answered in order to 
identify the gaps in the current research: 
• What is innovation? 
• Why do firms diversify geographically and what advantages does it 
provide? 
• What tools have been developed and used by other firms when making 
go/no go decisions? 
• How can existing tools and decision theories be adapted to suit the 
specific requirements for engineering consultants and KBF’s entering 
new geographical markets? 
• What are the criteria required for the decision making tool? 
 
Stage 2 – Model Development using Delphi Study 
The proposed research methodology for the model development and validation 
will be in the form of a Delphi study.  Delphi studies were first developed in 
the 1950’s by a US company called RAND Corporation and was used in 
military research.  Cuhls (2003, P. 96) defines the Delphi method as a study 
“based on structural surveys and makes use of the intuitive available 
information of the participants, who are mainly experts.”  The first round of 
the survey allows for feedback and input from the experts.  During the second 
round the experts are given an opportunity to refine their answers based on 
results from the previous round.  The experts are all anonymous and 
confidential which allows people to express their views without the need to 
conform to social pressures and also helps prevent “groupthink” especially 
with dominant people (Brooks 1979, Cuhls 2003, Skulmoski, Hartman et al. 
2007, Yousuf 2007). 
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Delphi has particular advantage where the objective is to gain consensus on 
future issues or opportunities where historical data provides little relevance.  
Yousuf (2007, P. 2) notes that “the original intent of Delphi was a forecasting 
technique, designing to predict the likelihood of future events.”  It can also be 
useful in trying to predict human motivation or trends and determining a set of 
priorities.   
Results from the Delphi surveys will provide a series of statistical data both 
quantitative and qualitative.  Generally with Delphi studies the verification is 
provided with subsequent Delphi rounds.  Skulmoski, Hartman et al (2007, P. 
5) suggest that “the process stops if the research question is answered e.g. 
once consensus theoretical saturation is achieved, or sufficient information has 
been exchanged.” 
 
Stage 3 – Data Analysis & Case Study 
At the conclusion of each Delphi round a statistical analysis will be 
undertaken to establish the level of consensus achieved.  This analysis will be 
performed using specialist computer software.  At the end of the second (and 
subsequent rounds if required) analysis will be undertaken to determine if 
convergence is achieved between Delphi rounds.  Once convergence is 
achieved the Delphi study can be concluded. 
Following on from the Delphi study, a real life case study will be used as test 
case for the model.   
 
Stage 4 – Results and conclusions 
Once the tool has been tested and validated, results and conclusions of the 
overall research can be drawn.  An evaluation of both the research 
methodology as well as the effectiveness of the assessment tool will be 
undertaken.  It will conclude with recommendations for future research and 




Table 1 below illustrates how each of the research questions will be addressed 
and tested. 
 
Table 1: Methods used to address research questions 







What theories and 
mathematical tools would 
be most suitable for go/no 
go decisions for 
engineering consultants 
entering new markets? 
 
   
Can existing tools be 
adapted to form the basis 
of a specific analytical 
tool for AEC and other 
engineering consultants? 
 
   
Input parameters used to 
develop a decision tool 
for diversification into 
new markets for AEC and 
similar engineering 
consultants can be 
determined through a 
review of the literature 
and research 
questionnaires? 




1.6 Collaborative Arrangement Evidence 
A collaborative arrangement has been set-up between the Author, QUT and 
the Industry partner. 
 
1.7 Intellectual Property 
Intellectual Property of this research will be owned by the industry partner. 
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2.0 Literature Review 
2.1 What is innovation? 
Many scholars believe the father of innovation to be Austrian-American 
Joseph Schumpeter (1883 – 1950).  For the first half of the 20th century there 
was a popular and dominant theory that the fundamentals of economics were 
based upon the notion that equilibrium will be reached and eventually become 
static or stationary.  Schumpeter challenged this theory and believed “that 
there was a source of energy within the economic system which would of 
itself disrupt any equilibrium that might be attained” (Schumpeter 1937/1989, 
P. 166).  He also introduced the term “entrepreneur” to describe innovative 
individuals who interacted with their inert social surroundings and then later 
extended his approach to large companies with research and development 
activities (Schumpeter 1934, 1942). 
Unfortunately it wasn’t until after Schumpeter’s death in 1950 that this theory 
that “economic life was essentially passive” lost momentum.  Since the late 
1950’s the literature on innovation has increased dramatically (Fagerberg and 
Verspagen 2009). 
In more recent literature Fagerberg and Verspagen (2009, P. 1-2) believe that 
“development of innovation studies as a scientific field is part of a broader 
trend towards increased diversification and specialisation of knowledge that 
blurs traditional boundaries and challenges existing patterns of organisation 
within science” 
Research into the strategic management field suggests that organisations who 
wish to keep their current customers and expand their customer base need to 
innovate more effectively than their competitors.  “Companies which do not 
have the will and capability to innovate, inevitably end up with obsolete 
products and services which customers are disinclined to buy” (Humble and 
Jones 1989, P. 51).  
Hamel and Prahalad (1991) believe that innovations are created when people 
substitute a matrix of needs and functionalities for the more conventional 
matrix of customers and products.  This can simply be done by asking 
 9 
innocent questions like “why does the product have to be this way?” 
Functionalities of products or businesses can be bundled and re-bundled. 
 
2.2 Diversification 
Teece, Pisano et al (1997) suggest that diversification can provide advantages 
when a firm’s traditional markets decline.  Diversification can be driven by a 
range of perceived benefits associated with greater market power, more 
efficient utilisation of existing resources in new settings (Chakrabarti, Singh et 
al. 2007).  There is also the chance that over specialisation can cause a firm to 
neglect development of core competencies and capabilities and neglect the 
discovery of new markets (Hamel and Prahalad 1991, Teece, Pisano et al. 
1997). 
The literature seems to dominate two schools of thought for diversification, 
the resource based view (RBV) and the risk reduction view.  The RBV 
requires that a firm’s resources or competencies are unique, rare and 
imperfectly inimitable, thus creating a competitive advantage over 
competitors.  Wealth creation can be achieved by expanding internally through 
replicating core capabilities into new business units and by preventing 
competitors from replicating these core capabilities.  Secondly, the risk 
reduction point of view suggests that diversification increases a firms’ 
attractiveness to shareholders as it allows risk to be spread throughout 
different business units and limit exposure to any single market.  
Diversification will also be dependent on demand, market opportunities and 
competition (Chakrabarti, Singh et al. 2007). 
 
2.2.1 Resource Based View (RBV) as a basis for diversification 
Business and strategic management journals over the last 25 years have been 
dominated by research articles on the resource based view (RBV) for 
diversification.  “Moreover, the language of the RBV – such as resources, 
capabilities, and core competencies – now fills mainstream business press” 
(Trott, Maddocks et al. 2009, P. 29).  This is backed up by Newbert (2007) 
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who also notes in his study that the RBV is the theoretical foundation for 
strategic management and is prominently featured in textbooks, research and 
teachings. 
The RBV originated in the early 1980’s by Rumelt (1984), Wernerfelt (1984) 
and Teece (1984) and relies on the notion that a firm’s sustainable competitive 
advantage is “emphasised by firm-specific capabilities and assets and the 
existence of isolating mechanisms as the fundamental determinants of firm 
performance” (Teece, Pisano et al. 1997, P. 510). 
Hamel and Prahalad (1990, 1991, 1994) have also significantly added to the 
RBV theory by establishing the notion of core competencies and defining 
them as a bundle of skills and technologies that enable a company to provide a 
particular benefit to customers.   
2.2.2 Core Competencies 
A company’s core competencies can be viewed as knowledge, systems or 
strategic assets that are unique, impossible to be replicated, can not be 
substituted and are a point of difference.  Core competencies that exist 
elsewhere in an organisation can be deployed internally to reduce the cost or 
time required either to create a new strategic asset or expand the stock of an 
existing one (Hamel and Prahalad 1990, Markides and Williamson 1994, 
Newbert 2007).  Core competencies are not product specific; they contribute 
to the competitiveness of a range of products or services.   
Kak and Sushil (2002) demonstrated that there are four key sources of core 
competence which defines an organisation’s ability to create and maintain a 
competitive advantage: 
• Organisational learning and flexibility 
• Management of technology 
• Individuals within an organisation 
• Business strategy and planning 
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In order to diversify it is important to identify what provides a business with 
its competitive advantage, what sets it apart from its competitors.  Questions 
need to be asked: 
• What new core competencies will we need to build? 
• What new product concept should we answer? 
• What alliances will we need to form? 
• What development programs should we protect? 
• What long term regulatory initiatives should we pursue? 
Hamel and Prahalad (1991) carried out research into Japanese electronic firms 
to gain insights into their business strategies during the 1980’s and early 
1990’s.  They put forward the notion that new competitive space or “white 
spaces” are found when a dramatic innovation in a product concept re-shapes 
market and industry boundaries by: 
1. adding an important function to a well known product 
2. develop a novel form in which to deliver a well known functionality 
3. delivering a new functionality through an entirely new product 
concept. 
During an economic downturn the easiest way to ensure that profit levels 
remain relatively intact is to reduce the number of employees.  Hamel and 
Prahalad (1994) demonstrate this phenomenon by using the simple return on 
capital employed equation: 
 
Net Income (numerator) Return on Investment (ROI) =  Capital Employed (denominator) 
 
Struggling companies will maintain their ROI by reducing the denominator i.e. 
reduce staff levels.  The smarter companies will be those that increase the 
numerator, i.e. by continually looking into the future and having a sense of 
where new opportunities lie, being able to anticipate change and investing in 
building new competencies. 
 12 
Once core competencies are accumulated and established they must be 
exploited by matching them to market opportunities.  “Early and consistent 
investment in what we have called core competencies is one prerequisite for 
creating new markets” (Hamel and Prahalad 1991, P. 81). 
 
2.2.3 Diversification for Risk Reduction 
The risk reduction point of view seeks to insulate a firm’s exposure to 
economic cycles, market irregularities and provide a balanced risk profile.  
Miller and Pras (1980) found that product and international diversification and 
export diversification are three of the most efficient strategies for risk 
reduction. 
Chakrabarti, Singh et al’s (2007) study into diversification and performance of 
manufacturing firms in South East Asia between 1988 and 2003 found that 
outcomes of diversification were influenced by:  
• institutional environments or extent of how developed an economy is 
• economic stability  
• business group affiliation 
Diversification results varied widely, however it was only successful in the 
most under developed institutional environments and it does not generally 
alleviate the impact of an economy wide shock.  They provided empirical 
evidence that diversification does not provide substantial ‘spreading of risks’ 
during an economic downturn.  They then go on to argue that the firms most 
likely to benefit from diversifying (those in weak institutional environments) 
may find it difficult to find the resources and talent to manage the 
complexities associated with such diversification.   
 
2.2.4 International Diversification 
International diversification strategy is based on an assumption that MNC’s 
(Multi National Corporations) out perform domestic operations because they 
have access to cheaper inputs, less price sensitive markets and more 
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opportunities to use intangible resources.  Research by Kim, Hwang et al 
(1989) agrees with this notion by demonstrating that firms with greatest 
degree of geographic diversification had higher profit levels than less 
geographically diversified firms.   
International diversification can reduce risks on profits from domestic market 
and MNC’s develop internal markets to transfer knowledge within boundaries, 
in place of missing external markets (Rugman 1979, Hitt, Hoskisson et al. 
1994, Sambharya 1995).  Hymer (1960) and Dunning (1981) explain that 
international operations occur because firms are able to transfer competitive 
advantages developed in the domestic market. 
Sledge (2000, P. 35) states that “much research in this area is that leveraging 
core capabilities via concentration or expansion strategies in markets where 
entry barriers exist (i.e. internationally) can substantially and positively impact 
economic performance.” 
2.2.5 International diversification for Engineering Consultants 
In specific relation to business strategies of engineering consultancies, Yisa 
and Edwards (2002) found that civil/structural consultancies from the UK 
would consider the following in order of importance - regional expansion, 
international expansion, diversification of services followed lastly by choosing 
to remain unchanged.  Their research found that new markets were ranked 
higher than maintenance and consolidation of existing markets. 
Ling, Ibbs et al (2005) also studied internationalisation with specific focus on 
engineering consultants entering the Chinese market.  Below is a summary of 
their findings on successful strategies for foreign consultants entering China: 
• Form a project JV with Chinese firms.  They can be set up quickly and 
dissolved at the end of the project without high exit costs. 
• Expand into foreign markets with home country clients.  There is 
advantage of similar cultural background, management styles, smaller 
developmental costs, lessened risks and faster payments. 
• Send strongest home country candidates to be stationed on the ground 
to compete with the best in the world, not second best.  This is for 
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familiarity, to determine what is achievable or not, ability to make 
decisions quickly, good understanding of local conditions, knows 
client requirements, demonstrate long term commitment, more 
responsive.  They should also have a good attitude and know how to 
create positive client relationships. 
• Use in-house expertise rather than procure globally.  It is important to 
offer niche/specialist products and services. 
• Head office must provide strong support to foreign office to succeed.   
• Effective localisation strategy is to use staff from home countries to 
manage and local staff to execute.  This will minimise living away 
from home costs. 
• Building networks is very important to project success and is also 
important for firms to network with similar companies to share 
information and to save learning from scratch. 
• Wholly owned foreign subsidiaries is a successful mode of entry for 
international architectural engineering consulting firms in China. 
• In many circumstances competition based mainly on price and having 
superior quality may attract higher costs, which leads to reduced 
competitiveness.  Successful firms need to establish price 
competitiveness.  
 
2.2.6 Relationship between Diversification and Performance 
Several scholars have studied the effects of diversification and performance.  
Sledge (2000) highlights that much of the research into strategic management 
focuses on performance as one of the few comprehensive criteria.  Markides 
(1992) suggests that the benefits of diversification decline after expansion 
beyond an optimal range, suggesting an inverted ‘U’ shape relationship 
between performance and diversification.  This is backed up by Hitt, 
Hoskisson, Johnson et al (1994) and Ramanujam and Varadarajan (1989) and 
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this is due to the increased managerial complexities and costs associated with 
too much diversification. 
 
Figure 2: Markides (1992) Relationship between performance and 
diversification 
 
Channon (1978) made the following observations in his research on 
diversification of service firms: 
• A clear relationship existed between strategy and structure 
• Trend towards product and geographic diversification over life of a 
firm. 
• Related product diversification was most popular and also lead to the 
best economic performance 
• Diversification via acquisition also common 
Numerous studies have also been undertaken into simultaneous product and 
new market diversification.  Ansoff (1965, P. 109) developed a matrix to 
illustrate options for corporate growth and defines diversification as 
“simultaneous move into new product and new markets.”  As both the product 
and the market are unfamiliar, the company has to build strategic advantage 


















New or modified 
Products 
 
Figure 3: Option for Growth matrix (Ansoff, 1965,p 109) 
 
During the 1980’s most research on international diversification was carried 
out through international management research and strategic management 
literature evaluated product diversification and both were independent of each 
other (Sledge 2000). 
Hitt, Hoskisson and Ireland (1994) identified that there is little research based 
on the interaction between concurrent product and international diversification 
and effects on performance.  They recognised and then recorded the 
complexities that result from combining the two.  Sledge (2000) was able to 
contribute further to their research by adding the variable of risk to this 
relationship. 
Grant, Jammine et al (1988) report that international diversification provides 
more opportunities for realising economies of scope and scale than product 
diversification.  In terms of strategies for increased market share, Morgan and 
Morgan (1991) showed that development of new markets within existing 
services was most popular closely followed by new services for existing 
markets.   
Ansoff’s (1965) definition of diversification can be associated with the term 
‘unrelated’ diversification or products not previously offered.  Unrelated 
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diversification or high diversification may move firms to move away from 
core skills and abilities (Hoskisson, Johnson et al. 1994).  This is supported by 
Sledge (2000) who identified in her dissertation that there was conclusive 
research that related diversification out performs unrelated diversification in 
developed countries (Berry 1975, Bettis 1981, Christensen and Montgomery 
1981, Franko 1989, Ramanujam and Varadarajan 1989). 
More recently Chakrabarti, Singh et al’s (2007) study suggests that 
diversification into a developing economy would be more profitable than 
diversification into more institutionally developed economies.  By 
diversifying, firms create internal markets that are more profitable than 
outsourcing to inefficient external markets.  However in competitive or 
established markets where efficiency exists it is far more difficult to justify the 
benefits of diversification or creating internal markets.  This notion is also 
supported by Kock and Guillen (2001) who propose that the importance of 
contacts and connections outweighs a company’s competencies and 
technological capability when diversifying into developing economies. 
 
2.3 Existing decision making tools for moving into new markets 
Up to this point, the literature review has focused on the understanding the 
strategic theory behind diversification.  As the main aim of this research is to 
develop a tool specifically for aiding future decision making for engineering 
consultants when looking at diversifying into new geographical markets, it is 
important to understand what existing tools are available and the criteria or 
input parameters used by others for similar decision making tools.  
“Historically the mathematical theory of probability has been the most widely 
used uncertainty reasoning tool” (Han and Diekmann 2001).  Ozorhon, 
Dikmen et al. (2006) go on to state that there are no specific mathematic 
formulas that predict the interaction between company specific parameters and 
Saaty (1990) highlights that decision making processes often involves group 
interaction which can be influenced and persuaded by politics or group think.  
The decision making process should be based on a combination of 
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mathematics, philosophy and psychology and removed from the biases of 
politics and group behaviour. 
Within the literature several decision making tools or theories were identified: 
• Case Based Reasoning Model (CBR) 
• Artificial Neural Network (ANN) 
• Analytical Hierarchy Process (AHP) 
• Real Option Analysis (ROA) 
• Cross Impact Analysis (CIA) 
Each decision theory is described in detail the following sections. 
 
2.3.1 Case Based Reasoning Model 
One such tool that has been used for decision making in the construction 
industry is the case based reasoning (CBR) model as most decisions are based 
on past experience or expert knowledge (Chua, Li et al. 2001).  Lopez De 
Manataras, McSherry et al (2005, P. 215) define CBR as “an approach to 
problem solving that emphasizes the role of prior experience during future 
problem solving (i.e., new problems are solved by reusing and if necessary 
adapting the solutions to similar problems that were solved in the past).” 
Ozorhon, Dikmen et al (2006) used the CBR model to develop a decision 
support tool that could also predict potential profitability and level of 
competitiveness for choosing bidding on international projects.  They believe 
that “CBR applies human reasoning when examining cases and uses past 
experiences to give decisions about future events, it appears to be an effective 
solution method for international market selection’ (Ozorhon, Dikmen et al. 
2006, P. 941). They used the commercially available ESTEEM software tool 
version 1.4.   
The model requires large amounts of sorted data from past experiences or 
similar case studies and the more data, the more accurate the model becomes.  
Ideally the data needs to be obtained from a Knowledge Management system 
which is continually updated.  CBR method can be complicated by indexing 
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issues associated with exact matching of input parameters to those in the 
database. 
 
2.3.2 Artificial Neural Networks 
Artificial Neural Networks are defined by Dikmen and Birgonul (2004, P. 60) 
as “a combination of a number of processing elements organized in layers… 
where each input is multiplied by a weight, and the sum of all weighted inputs 
is modified by a transfer function to produce an output signal”.  They used the 
artificial neural network (ANN) model to develop an analysis tool for Turkish 
contractors looking to bid on overseas projects.   
The ANN model captures the relationship between input parameters and 
output parameters (attractiveness and competitiveness) by using historical 
data.  It can be a powerful tool as the model itself has learning capability and 
the ability to generate its own rules based on past data. 
Dikmen and Birgonul (2004) research utilised historical data from the Turkish 
Department of International Contracting Services.  This data is not always 
available for contractors in other countries and furthermore this level of data is 
also difficult to obtain for engineering consultants. 
 
2.3.3 Analytical Hierarchy Process (AHP) 
Analytical Hierarchy Process or AHP attempts to replicate human thought 
processes with respect to estimating relative magnitudes of various factors 
forming the basis of a decision (Saaty 1994).  AHP uses a series of paired 
comparisons to simulate the interaction between complex unstructured 
situations.   
The Analytical Hierarchy Process is a qualitative method and uses a unit-less, 
fundamental scale to enable comparisons or judgments to be made between: 
• factors that might not necessarily have a measurable scale (e.g. 
company strength) 
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• data might not be available to make a quantitative comparison between 
factors; or 
• unrelated factors that have separate scales or units (eg dollars and 
temperature). 
Factors related to a particular decision are arranged into hierarchical levels 
starting from the general overall goal at the top, then main criteria, sub-criteria 
and then finally the decision alternatives at the bottom.  Relative importance 
of each criterion can be measured through the paired comparisons allowing 
different alternatives for each decision or hierarchy to be ranked or compared.  
Breaking the decision process into hierarchies allows for focus on each of the 
individual decisions that contribute to the overall goal.  “The most effective 
way to concentrate judgment is to take a pair of elements and compare them 
on a single property without concern for other properties or elements” (Saaty 
1990, P 12). 
(Hastak and Shaked 2000) used AHP to develop their ICRAM-1 Go/No Go 
Decision Model for Architectural, Engineering and Construction firms (AEC) 
operating in international markets.  Their model was based on assessing risk at 
macro (Country), market and project levels.  Dikmen and Birgonul (2006) also 
used AHP to develop an international go/no go decision model for 
construction firms.  They believed that the majority of research into go/no go 
decision models was heavily biased towards risk factors. As such they 
developed an analysis tool to measure the risks against the opportunities. 
AHP has been used by researchers to compare strengths, weaknesses 
opportunities and threats otherwise known as a SWOT analysis.  Gunhan and 
Arditi (2005) used the AHP method in combination with Delphi to develop an 
international expansion decision tool for construction companies.  The first 
step in their model involved an assessment of whether a construction company 
is ready to expand internationally.  This is represented by an internal readiness 
test whereby company strengths are measured relative to a threshold and an 
external readiness test with an analysis of opportunities versus threats in 
international markets.  If the company passes the first step, the second step 
tests the ability of the company to operate in a specific country by measuring 
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the benefits against costs.  The final step in the model provides a 
recommendation for entry mode into the new country market.  Each of the 
tests within the model was developed using AHP to establish the relative 
weightings between the variables being tested. 
Dikmen and Birgonul (2006) developed an AHP based model to compare risks 
and opportunities for selecting which international project to bid on.  Their 
model was developed to assist decision makers choose the most appropriate 
project to bid on when given the choice between two or more international 
projects.  Opportunity and risk factors are given a weighting through AHP and 
then used to rank alternative options.  This model can not be used to evaluate 
the attractiveness of a single project. 
Since its development in the early 1980’s, AHP has been used by many multi-
national corporations, Governments around the world and even the United 
Nations.  Proprietary software is required to analyse AHP and common 
programs identified in the literature include Expert Choice, Expert Choice 
Comparion Suite (2012) and Make It Rational.  Ramanathan (2001) describes 
the positives and negatives of AHP which are summarised in Table 2. 
 
2.3.4 Real Option Analysis 
Real Option Analysis (ROA) is a financial decision model that is commonly 
used in evaluating investment options in many industries including research 
and development, company initial public offerings, new product releases and 
infrastructure investment.  Garvin and Cheah (2004) used ROA within the 
construction industry to assess project feasibility. 
Kim, Kim et al. (2010) likened a construction firm’s entry into new foreign 
markets to holding stock options that can be deferred, abandoned, expanded or 
reduced in advance depending on the volatility of market condition. 
In relation to factors affecting new market entry, Ofori (2003) proposed that 
the risks be categorized into two groups, market risks and company risks.  
Baek, Bandopadhyaya et al. (2005) used a country’s GDP fluctuation to 
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measure the market risks, whilst Hitt and Ireland (1985) used a company’s 
stock price as an indicator of contractor capability. 
Furthermore (Kim, Kim et al.) associated both the country GDP volatility and 
company stock price in accordance with the IMF (International Monetary 
Fund) country development classification i.e. undeveloped, developing and 
developed countries. 
The RO Analysis provides a comprehensive decision tool as it incorporates 
many dimensions including go/no go, timing to go and entry modes to 
mitigate risk.  However the technique requires access to a large amount of 
both company and country historical data that needs to be continually updated 
in order to reflect current conditions. 
2.3.5 Cross Impact Analysis (CIA) 
(Han and Diekmann 2001) define Cross Impact Analysis (CIA) as “a 
technique specifically designed to predict future events by capturing 
interaction among variables.”  Originally developed by (Gordon and Hayward 
1968) the model analyses the probabilities of a set of variables with respect to 
certain events using pair wise comparisons for each set of variables. 
CIA is beneficial for decision making solutions where historical data is 
difficult or expensive to obtain, has complex relationships between variables 
and when there are various possible decision alternatives.  Similar to AHP, the 
model requires input from experts to subjectively develop the relationship 
between the variables.  Results of (Han and Diekmann 2001) study indicated 
that the CIA method provided accurate decisions and that the decision makers 
were confident in their decisions when compared to pure intuition based 
decisions and the Influence Diagram method. 
2.3.6 Comparison of Decision Theories 
The literature revealed a significant amount of research has been undertaken 
for go/no go decisions for construction companies looking to enter new 
markets.  All the research was based on contractors with very little research 
specifically for engineering consultants or similar knowledge based firms 
looking to enter into new markets. 
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Several decision making models and theories were identified from the 
literature and a summary of each is provided in Table 2. 
Table 2: Comparison of Decision Theories 
Decision Theory Advantages Disadvantages 
Case Based Reasoning (CBR) • Applies human reasoning and 
uses past experience to give 
decisions on future events. 
• Requires past experience and 
large amount of historical data. 
• Requires database to be 
continually updated to ensure 
accuracy of the decisions being 
made. 
Artificial Neural Networks 
(ANN) 
• Ideal for solutions derived on 
intuition rather than simple 
computations. 
• Has learning capability and can 
generate its own rules 
• Complicated model requiring 
extensive testing and verification  
• Requires past experience and 
large amount of historical data. 
• Requires database to be 
continually updated to ensure 
accuracy of the decisions being 
made. 
• Requires significant time and 
effort from experts in developing 
the model 
Analytical Hierarchy Process 
(AHP) 
• Comparatively simple tool and 
is not data intensive 
• Allows for non related factors or 
factors with different scales to 
be measured relative to each 
other 
• Breaks complex decisions down 
into a series of individual steps 
to reduce error and bias. 
• Proven decision tool used by 
Major Corporations and 
Governments (US Government, 
Boeing, NASA, IBM, etc) 
• Relies on qualitative methods 
and intuition of users as opposed 
to historical quantitative data. 
• Requires experts to make paired 
comparisons of criteria and 
alternatives.  This can be a long 
and tiring exercise. 
• Computer software is required to 
undertake the AHP analysis. 
 
Real Option Analysis • RO is an established investment 
decision making tool used in the 
field of financial services 
• Supports realistic decisions  by 
reflecting both market and 
company/private risk 
• Can provide go/no go decision, 
timing to go and entry mode to 
mitigate risk. 
• Relies on complicated 
assumption and prerequisites. 
• Requires comprehensive 
historical data on both country 
or market and financial 
performance data of a company 
or similar company’s in the host 
market 
Cross Impact Analysis • Is not data intensive 
• Ideal for scenarios involving 
complex relationships between 
variables 
• Effective in analyzing several 
possible events or outcomes of 
the decision including potential 
profitability of a scenario. 
• Can be judgmentally intensive to 
develop a model and establish 
relationships between variables. 
• Model development can be 
extremely complex.  
 
Ozorhon, Dikmen et al’s (2006) study concluded that the CBR approach 
slightly out-performed ANN.  However both models are highly reliant on 
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completeness and availability of data and input/output parameters.  Research 
by Kim, An et al (2004, P. 1235) compared multiple regression analysis 
(MRA), ANN and CBR for construction cost estimating models and agreed 
with Ozorhon and Dikmen et al (2006) that the CBR estimating model 
performed better than the MRA and ANN estimating models with respect to 
long-term use, available information from result, and time versus accuracy 
tradeoffs. 
However all three approaches (MRA, ANN and CBR) require a significant 
amount of historical data or previous learning.  This data is typically scarce, 
unavailable or expensive to collect (Han and Diekmann 2001). 
With respect to AEC, there is little recorded knowledge available to link future 
decision making to past experience.  External sources of data may be 
available, but these come at a high price.  Based on this knowledge, the tools 
most applicable to AEC and similar consulting engineering firms would be the 
AHP or CIA methods. 
Although the literature suggests that the CIA method can produce accurate and 
confident decisions, the model development and computation was very 
complex.  The Analytical Hierarchy Process (AHP) provides a more realistic 
and practical platform for the proposed decision making model, does not 
require substantial amounts of historical data and can rely on a relatively small 
number of expert opinions to form the basis of the tool.  It is also a proven tool 
used by major corporations and governments around the world (Ramanathan 
2001). 
2.4 Summary 
A re-cap of the literature review findings are as follows: 
Innovation 
The fundamentals of innovation originated from Joseph Schumpeter who 
theorised “that there was a source of energy within the economic system 
which would of itself disrupt any equilibrium that might be attained” 
(Schumpeter 1937/1989, P. 166).  Companies who want to be at the forefront 
need to continually update their products and services to not only meet their 
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existing customer’s needs but to also grow their customer base.  Organisations 
that do not innovate more effectively than their competitors run the risk of 
becoming obsolete (Humble and Jones, 1989).  
 
Diversification 
The literature was dominated by two schools of thought for diversification: 
1. Resource Based View (RBV) where companies create wealth by 
maximising their unique, rare and perfectly inimitable resources or 
‘core competencies’ to expand internally and prevent competitors from 
replicating these capabilities (Hamel and Prahalad 1991; Teece, Pisano 
et al 1997). 
2. Risk Reduction where diversification increases a firms’ attractiveness 
to shareholders as it allows risks to be shared throughout different 
business units and limits exposure to any single market (Chakrabarti, 
Sign et al. 2007). 
Studies have shown that expansion strategies into international markets can 
substantially and positively impact economic performance (Sledge, 2000) 
however Markides (1992) suggests that benefits of diversification decline after 
expansion beyond an optimal range.  Hitt, Hoskisson, Johnson et al (1994) and 
Ramanujam and Varadarajan (1989) agree with this theory as too much 
diversification leads to increased managerial complexities and associated 
costs. 
 
Existing decision making tools for entering new markets 
The literature revealed a significant amount of research has been undertaken 
for go/no go decisions for construction companies looking to enter new 
markets.  All the research was based on contractors with very little research 
specifically for engineering consultants or similar knowledge based firms 
looking to enter into new markets. 
Five decision making models and theories were identified from the literature 
being case based reasoning (CBR), analytical neural networks (ANN), 
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multiple regression analysis (MRA), cross impact analysis (CIA) real option 
analysis (ROA) and analytical hierarchy process (AHP).  AHP was identified 
as the most appropriate for development of the AEC new market decision 
model as it provides a realistic and practical platform and does not require 
substantial amounts of historical data.  AHP has also been successfully used in 
conjunction with Delphi surveys which rely on a relatively small number of 
expert opinions (Gunhan and Arditi, 2005). 
3.0 Research Methodology 
3.1 Introduction 
From the literature review, the Analytical Hierarchy Process (AHP) was 
identified as the most practical and applicable decision tool for this research.  
It does not require extensive historical data which can be expensive and time 
consuming to find and can rely on a relatively small number of expert 
opinions such as a Delphi Study. 
3.2 Research Model 
Gunhan and Arditi (2005) proposed the use of AHP in conjunction with a 
Delphi Study to establish a decision model for construction companies looking 
to enter international markets.  Due to its applicability to this research, their 
model has been adopted for the basis for this research. 
As described in the literature review, the Gunhan and Arditi (2005) model 
consists of two steps with each having two discrete decisions or tests.  The 
first step is a test to determine whether a company qualifies for international 
expansion whilst the second step relates to expansion in a specific country.  
Qualification for expansion into a specific country is based on a simple 
qualitative analysis of company strengths versus risks, then opportunities 
versus costs.  The company passes the diversification test if company strengths 
outweigh the risks and the opportunities outweigh the costs. 
The intention of this research is to develop a decision tool specifically for 
AEC and similar engineering consultants.  Therefore the Gunhan and Arditi 
(2005) model has been altered and adapted to specifically suit the 
requirements of AEC who have already expanded internationally from their 
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home country of Australia.  Instead of an internal readiness test for 
International expansion, the first step of the model was to test AEC’s (or an 
engineering consultant’s) strengths against a particular new market 
opportunity.   
Unlike Gunhan and Arditi (2005), the definition of ‘New Market’ has been 
intentionally kept vague.  The model was further developed to assess the 
viability of new markets generally and has not been limited to new 
international markets.  Opportunities can and regularly present themselves 
within existing countries of operation.  For example new opportunities could 
present themselves in existing domestic markets, and therefore this research 
model has been developed with added flexibility to accommodate these 




Figure 4: Research Model based on Gunhan and Arditi (2005) 
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3.3 AHP Decision Criteria 
Other deviations to the Gunhan and Arditi (2005) model are the input 
parameters.  The original model was based on contractors in the construction 
industry with the decision criteria based on Company Strengths, Risks, 
Opportunities, Costs, Benefits and Entry mode.  Criteria was related to the 
nature of contractors and in most circumstances completely unrelated to 
service orientated companies such as AEC and similar consulting engineers. 
As this model is being developed specifically for AEC and similar engineering 
consultants, a new set of decision criteria had to be identified.  A review of the 
literature was undertaken to identify decision criteria relevant to engineering 
consultants Strengths, Risks, Opportunities, Benefits, Costs and New Market 
Entry modes (refer to Tables 3 to 8).  A description of each of the input factors 
is provided in Appendix C. 
Table 3: Company Strength Factors 
S1 Network in new market 
S2 Specialist expertise 
S3 Resource availability 
S4 Track record 
S5 Similarity to home market 
S6 Company strategy 
S7 Local knowledge 
(Gunhan and Arditi 2005, Gunhan and Arditi 2005, Dikmen and Birgonul 
2006, Lu, Li et al. 2009) 
 
Table 4: Risk Factors 
R1 Competition 
R2 Legal framework 
R3 Economic stability (e.g. Debt/GDP ratio) 
R4 Culture & language differences 
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R5 Political and social environment 
R6 Likelihood of delayed or non-payment 
R7 Economic prosperity in existing markets 
R8 Entry timing and market cycles 
(Kim, Kim et al. , Hastak and Shaked 2000, Han and Diekmann 2001, 
Gunhan and Arditi 2005, Gunhan and Arditi 2005, Dikmen and Birgonul 
2006, Ozorhon, Dikmen et al. 2006, Lu, Li et al. 2009) 
 
Table 5: Opportunity Factors 
O1 Increased profitability (short and/or long term) 
O2 Protection against home market downturn 
O3 Expansion of core competencies and services 
O4 Expansion of client base 
O5 Increased technological advancement 
O6 Demand for construction activity in new markets 
O7 Potential value of projects / level of fees in new market 
O8 Entry timing and market cycles 
(Gunhan and Arditi 2005, Gunhan and Arditi 2005, Dikmen and Birgonul 
2006, Lu, Li et al. 2009) 
 
Table 6: Benefit Factors 
B1 Prestige 
B2 Business expansion 
B3 Geographical expansion 
B4 Exploiting booming markets 
B5 Protection against market cycles in existing/home markets 
B6 Competitive use of resources 
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B7 Competitive advantage 
(Gunhan and Arditi 2005, Gunhan and Arditi 2005, Dikmen and Birgonul 
2006, Lu, Li et al. 2009) 
 
Table 7: Cost Factors 
C1 Level of set-up costs (staff re-location, office rents, equipment 
costs) 
C2 Geographical distance between home/existing markets 
C3 Taxation 
C4 Cost of living 
C5 Operational/staff costs 
C6 Managerial complexity 
C7 Local registration requirements 
(Gunhan and Arditi 2005, Gunhan and Arditi 2005, Dikmen and Birgonul 
2006, Lu, Li et al. 2009) 
 
Table 8: Entry Mode Factors 
E1 Export from existing market (fly-in & fly-out) 
E2 Export from existing market (re-locate manager from existing 
market) 
E3 Alliance/JV with local consultant 
E4 Local branch of foreign company 
E5 Wholly owned subsidiary 
(Gunhan and Arditi 2005, Gunhan and Arditi 2005, Ling, Ibbs et al. 2005, 
Dikmen and Birgonul 2006, Lu, Li et al. 2009) 
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3.4 Analysis of Company Strengths 
The first test in the model is to determine whether an engineering 
consultancy’s strengths match the new market opportunity.  Delphi is used to 
establish Universal Ratings (URSi) for each of the Company Strength factors 
which is measured using a Likert Scale of 1 to 5.  A combination of Delphi 
and AHP is used to determine the relative priorities of each of the company 
strength factors (WSi).  The overall threshold value (TS) is the sum of the 
median scores for the Universal ratings of each company strength factor 






SSS ii xWURT    (1) 
Senior executives of the engineering consultancy rate the strength of each 
priority (CRSi) with respect to the new market opportunity.  A Likert scale of 1 
to 5 is used for the evaluation and then multiplied by the respective relative 






SSS ii xWCRWR    (2) 
If the sum of the Senior Executive’s weighted ratings exceed the overall 
threshold value then the engineering consultancy passes the company strength 
test. 






Figure 5: Decision Tool Step 1 - Analysis of Company Strengths (Gunhan and 
Arditi 2005) 
3.5 Analysis of Risks & Opportunities 
The second test is a simple test to see if the opportunities outweigh the risks 
associated with a particular new market opportunity.  Delphi and AHP are 
used to develop the relative weighting of all the opportunity (WOi) and risk 
(WRi) factors.  Senior executives of the engineering consultancy then use a 
Likert Scale of 1 to 5 to rank each of the opportunity (CROi) and risk (CRRi) 
factors.  Weighted ratings for the opportunities (WRO) and risks (WRR) are 
determined by multiplying the senior executives ranking and the relative 













xWCRWR    (5) 
The sum of the risk values is then tested against the sum of the opportunities 
and if the opportunities exceed the risks, then the second test is passed. 
RO WRWR ≥    (6) 
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Figure 6: Decision Tool Step 2 - Analysis of Risks Vs Opportunities (Gunhan 
and Arditi 2005) 
3.6 Analysis of Costs & Benefits 
Similar to the risks and opportunities, a qualitative assessment is undertaken 
between costs and benefits.  Delphi and AHP are used to develop the relative 
weighting of all the cost (WCi) and benefit (WBi) factors.  Senior executives 
then use a Likert Scale of 1 to 5 to rank each of the cost (CRCi) and benefit 
(CRBi) factors.  Weighted ratings for the costs (WRC) and benefits (WRB) are 
determined by multiplying the senior executives ranking and the relative 













xWCRWR    (8) 
 
The sum of the costs is then tested against the sum of the benefits and if the 
benefits exceed the costs, then the third test is passed.  




Figure 7: Decision Tool Step 3 - Analysis of Benefits Vs Costs (Gunhan and 
Arditi 2005) 
3.7 Entry Mode Selection 
Finally once the consultancy passes the test to enter the new market, the model 
evaluates different options for entry mode into the new market.  Entry mode 
options were found in the literature and the combination of Delphi and AHP 
are used to develop the relative weights of each option (WEi).  Again company 
executives then rank the entry mode options (CREi) on a Likert scale of 1 to 5 
which is then multiplied by the entry mode option relative weights.  The 






=   (10) 
 
Figure 8: Decision Tool Step 4 – Entry Mode Selection (Gunhan and Arditi 
2005) 
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3.8 Research Ethics 
A research ethics statement has been approved by the QUT research ethics 
committee.  The QUT Research Ethics Committee Approval Number is 
1200000145 with clearance until: 15/06/2015 (Ethics Category: Human). 
4.0 Delphi Study 
4.1 Introduction 
Delphi has particular advantage where the objective is to gain consensus on 
future issues or opportunities where historical data provides little relevance.  
The original intent of Delphi was a forecasting technique, designed to predict 
the likelihood of future events.  It can also be useful in trying to predict human 
motivation or trends and determining a set of priorities (Cuhls 2003; Pfieffer 
1968; Brooks 1979; Skulmoski, Hartman et al 2007).  The following approach 
will be used for this Delphi study: 
 
1. Identify panel of experts and qualify their willingness to participate. 
2. Use findings from literature review as the basis for the first round 
questionnaire.  Approach the questions from macro to micro and assess 
the pros and cons of qualitative and quantitative questions.  These 
initial questions are typically basic and open to interpretation. 
3. Undertake pilot study to ensure to test first round questions and to try 
and eliminate ambiguities.  The pilot study will also help gain a feel for 
the time required for the overall process. 
4. Have experts answer questionnaire and in addition ask for a list of 
opinions involving experiences and judgements, a list of predictions 
and a list of recommended activities. 
5. Analyse first round results and summarise in the context of the 
research.  Develop round two questionnaire using results from round 
one.  Graphical representation of the statistics in the form of reality 
maps, graphs, etc are generally the most effective. 
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6. Release round two questionnaire.  Experts will be asked to verify the 
round one results and rank or rate them.  It is possible for experts to be 
influenced by round one results and for them to change their opinion.  
Constant verification is important to develop the reliability of the 
results. 
7. Analyse round two results in a similar fashion to round one.  More 
questions might be required to improve accuracy of results or focus 
more on specific topics.  When individual responses vary significantly 
from others they are asked to provide justification fro their opinions. 
8. Release round three questionnaire again with results from round two.  
Experts are then asked to verify their responses and again if their 
opinions vary significantly they will need to justify their position. 
 
Cuhls (2003), Pfieffer (1968), Brooks (1979) and Skulmoski, Hartman et al 
(2007) have shown that there are no defining parameters to select the 
minimum numbers of participants for a Delphi study.  Their research has 
identified Delphi studies with participant numbers between three and greater 
than 200.  For the most accurate results it is more important to have the right 
calibre of expert for the proposed research. 
In order to avoid ‘groupthink’ or bias of opinion it is important that the 
participants all remain anonymous to each other.  The experts will be required 
to make comparisons and rank the importance of the various criteria and 
parameters required for the decision tool which were obtained from the 
literature review.   
4.2 Pilot Study 
A draft Delphi – Round 1 Questionnaire was prepared based on the findings 
from the Literature Review.  Before issuing to the panel of experts, a pilot 
study was carried out within AEC.  The draft questionnaire was given to six 
AEC company executives with the aim of eliminating any ambiguities in the 
input parameters and also gauging the amount of time required to complete the 
questionnaire. 
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In the first instance, company executives were asked to provide a simple yes 
or no response to the relevance of the input parameters.  Based on the majority 
consensus of all six company executives, there was only one input parameter 
deemed irrelevant to the study which was a Cost input factor - 
Cultural/religious similarities. Costs associated with various religious 
holidays and down time.  Feedback on time taken to complete the 
questionnaire was typically 40 minutes. 
4.3 Expert Participation 
The first round Delphi Questionnaire was issued to 15 participants.  Four of 
these were senior executives from within AEC and 11 were external to the 
company but were affiliated as clients or co-consultants.  Experts for this 
study were chosen for their experience or association with engineering 
consultants or construction companies who had entered new markets.  This 
included selection from various disciplines within the engineering consultancy 
field (Civil, Structural, Mechanical, Electrical, Plumbing (MEP)), clients and 
developers that employ the services of engineering consultants and architects, 
project managers, cost consultants and contractors who also work alongside or 
employ engineering consultancies.  Experts also had to hold a senior position 
within a company and have at least 15 years experience.   
4.4 Step 1 - Participant Questions 
The first round Delphi Questionnaire was split into three distinct steps.  In 
order to evaluate the Research Problem identified in the early stages of this 
study, Step one posed two generic or macro questions to the participants: 
 
Question 1 - Would you agree that a software tool for evaluating potential 
entry into new markets can be created to provide a competitive advantage for 
knowledge based firms? 
 
This question was designed to test the Hypothesis H1 and to gauge the general 
consensus as to whether or not a software tool could provide a competitive 
advantage to a company looking to diversify into new markets.  Participants 
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were asked to provide a simple yes or no response.  Those who responded in 
the negative were asked to give reasons for their opinion. 
 
Question 2: Are you familiar with or have you used a decision making tool for 
entering into new markets or choosing to bid for a project? 
 
A number of decision making tools were indentified in the literature review.  
However due to the competitive nature of the construction industry it is quite 
likely that companies have developed their own specific tools for similar 
scenarios and that these tools have not been made public.  Question 2 was 
designed to gain an understanding from the experts to identify if they had 
come across similar tools in their many years of experience that may not have 
been published in existing literature. 
4.5 Step 2 - Universal Rating for Company Strengths 
The first step in the model is to analyse company strengths with respect to the 
new market.  Gunhan and Arditi (2005) used a similar approach for their study 
whereby a company’s specific assessment of its strengths is compared to a 
Threshold value (TS).  The Threshold value (TS) is calculated as the sum of the 
mean Universal Rating (URSi) multiplied by a factor’s relative weight (WSi).  
Step two of the Delphi Questionnaire was to establish Universal Rating (URSi) 
for each of the company strength factors.  This was determined by asking the 
Delphi experts to rank each of the company strength factors on a Likert Scale 
of 1 to 5 being: 
1 = Not relevant 
2. = Little relevance 
3. = Quite relevant 
4. = Very relevant 
5. = Most relevant 
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4.6 Step 3 - Input Parameter Relative Weights 
In order to establish the relative weights (Ws) of each of the factors, each of 
the Delphi Experts were asked to undertake a pairwise comparison of each of 
the factors.  This third and final step of the Delphi questionnaire required an 
evaluation of each input factor with respect to every other factor using Saaty's 
(1990) fundamental scale: 
Table 9: Saaty’s (1990) Fundamental Ranking Scale 
1 Equal Importance Two activities contribute equally to the objective 
2 Weak or slight  
3  Moderate importance Experience and judgement strongly favour one 
activity over another 
4 Moderate Plus  
5 Strong Importance Experience and judgement strongly favour one 
activity over another 
6 Strong plus  
7 Very Strong Importance An activity is strongly favoured and its dominance 
demonstrated in practice 
8 Very, very strong  
9 Extreme Importance The evidence favouring one activity over another 
is of the highest possible order of affirmation 
 
In the example below in Table 10, Specialist Expertise was strongly favoured 
and more dominant when compared to Network in new market.  
Table 10: Pairwise Comparison example 
 Factor 1 Ranking Factor 2 
1 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Specialist Expertise 
 
Each of the Delphi expert’s pairwise comparisons was input into EXPERT 
CHOICE COMPARION SUITE (AHP web based collaborative decision 
making software program).  The software was developed by the creator of 
AHP – Thomas Saaty and is sold commercially to Government Agencies and 
Multi-National Corporations such as NASA, IBM, Bank of America, AOL etc.  
(Expert Choice 2012).   
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AHP uses a judgemental matrix for each set of criteria and the relative 
priorities are determined by normalising the principle eigenvector of the 
matrix (Saaty, 1990, 1994, 2004).  Each pair of criteria is judged individually 
without concern for other criteria or elements leading to the following 
reciprocal matrix: 
      A1          A2       ...       An 





































































































 = λmax w       (11) 
 
In the above matrix equation, λmax is the largest principle eigenvalue of A and 
w is the eigenvector.  The principle right eigenvector of A is defined as: 
Aw = λmax w  (12) 
The eigenvector w is normalised by dividing the entries by their sum and 
therefore becomes the vector of priorities.  An example judgemental matrix is 
provided in Table 11. 
Table 11: Judgemental matrix & principle eigenvector example 
Judgemental Matrix Principle 
Eigenvector 
 A B C Relative 
Priority 
A 1 5 4 0.674 
B 1/5 1 1/3 0.101 
C 1/4 3 1 0.226 
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In the example shown in Table 11, the parameter ‘A’ was considered to have a 
‘strong’ importance level compared to parameter ‘B’ and ‘moderate plus’ 
importance level when compared to parameter ‘C’.  Parameter ‘C’ is 
moderately more important than parameter ‘B’.  Reciprocal values are used in 
the matrix to indicate that the parameter is less important e.g. the value of ¼ is 




Expert Choice Comparion Suite (2012) measures the inconsistency ratio for 
each set of pairwise comparisons.  Inconsistency of the judgemental matrix 
can be determined by a measure called the consistency ratio (CR), defined as: 
CR = CI/RI  (13) 








nCI λ   (14) 
RI or random index (Table 12) is the average consistency of randomly 
generated matrices (up to 10x10) for a sample size of 50,000 based on the 
Saaty fundamental 9 point scale (Saaty 1990, 1994, 2004). 
Table 12: Random index 
n 1 2 3 4 5 6 7 8 9 10 
RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 
 
Saaty (1990, 1994, 2004) reasoned that real life situations were rarely 100% 
consistent and recommended that an inconsistency ratio of about 10% or less 
is reasonable. However, particular circumstances may warrant the acceptance 
of a higher value, even as much as 20% or 30% (Expert Choice Comparion 
Suite 2012).  An inconsistency ratio of 100% is equivalent to random 
judgements and would highlight that responses to the pairwise comparisons 
are wrong. 
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According to Saaty (2004) there is a three step process if the CR is larger than 
desired: 
1. find the most inconsistent judgement in the matrix; 
2. determine the range of values to which that judgement can be changed 
corresponding to which the inconsistency could be improved;  
3. ask the decision maker to consider if he can, changing their judgement 
to a plausible value in that range. 
It is possible that the criteria are not understood correctly by the decision 
maker and therefore it may need to clarified. 
 
5.0 Data Analysis & Results 
5.1 Delphi Round 1 
5.1.1 Expert Participation 
Responses were received from 8 out of the 15 participants issued with the 
Round One Delphi questionnaire.  This corresponded to a 53.3% participation 
rate which was a satisfactory response rate. 
A summary of the Round 1 expert qualifications and experience is shown in 
Table 13. 
Table 13: Delphi Round 1 Experts 
Expert # Organisation Type Role 
No. years of 
Experience 
1 Architect Regional Director 30 




3 Architect Project Director 46 


















5.1.2 Step 1 – Participant Questions 
Question 1 Responses: 
Out of the 8 respondents to Round One, 7 out of 8 believed that a software 
tool for assessing the viability of entering new markets would provide a 
company with competitive advantage.  The participant that did not believe that 
the tool would provide a competitive advantage gave the following reason: 
“The issues surrounding entry into new markets are too complex to be 
distilled into software.  The cultural and market issues are difficult to quantify 
analytically and interactions too multi-faceted.” 
 
Question 2 Responses: 
All 8 respondents indicated that they had not come across a decision making 
tool for entering into new markets or choosing to bid for a project? 
5.1.3 Step 2 - Universal Rating for Company Strengths 
Median scores from the 10 Round One respondents are shown in Table 14. 
Table 14: Company Strength Universal Ratings (URS) 
Delphi Round 1 Results 
 Factor Median 
Universal Rating 
(URS) 
S1 Network in new market 4 
S2 Specialist expertise 4 
S3 Resource availability 3 
S4 Track record 3 
S5 Similarity to home market 3 
S6 Company strategy 4 
S7 Local knowledge 4 
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5.1.4 Step 3 – Input Parameter Relative Weights 
A summary of the Round One combined relative weights derived from the 
Expert Choice Comparion Suite (2012) output for each of the five categories 
are listed in Table 15. 
Table 15: Delphi Round 1 – Input Parameter Relative Weightings 
Input Parameters Relative Weighting 
Company Strengths  WSi 
                Network in new market                                                    16.19% 
                Specialist expertise                                                     19.38% 
                Resource availability                                                    7.76% 
                Track record                                                             12.17% 
                Similarity to home market                                                5.82% 
                Company strategy                                                         24.33% 
                Local knowledge                                                          14.35% 
Risks                                                                            WRi 
                Competition                                                              5.79% 
                Legal framework                                                          7.24% 
                Economic stability (e.g. Debt/GDP ratio)                                 10.66% 
                Culture & language differences                                           5.45% 
                Political and social environment                                         8.19% 
                Likelihood of delayed or non-payment                                     30.98% 
                Economic prosperity in existing markets                                  14.24% 
                Entry timing and market cycles                                           17.45% 
Opportunities                                                                    WOi 
                Increased profitability (short and/or long term)                         13.86% 
                Protection against home market downturn                                  11.31% 
                Expansion of core competencies and services                              9.51% 
                Expansion of client base                                                 10.64% 
                Increased technological advancement                                      9.80% 
                Demand for construction activity in new markets                          11.90% 
                Potential value of projects / level of fees in new market                16.84% 
                Entry timing and market cycles                                           16.13% 
Benefits                                                                         WBi 
                Prestige                                                                 3.93% 
                Business expansion                                                       13.95% 
                Geographical expansion                                                   11.56% 
                Exploiting booming markets                                               18.57% 
                Protection against market cycles in existing/home markets                18.44% 
                Competitive use of resources                                             16.70% 
                Competitive advantage                                                    16.85% 
Costs                                                                            WCi 
                Level of set-up costs (staff re-location, office rents, equipment costs) 15.51% 
                Geographical distance between home/existing markets                      7.19% 
                Taxation                                                                 10.50% 
                Cost of living                                                           6.99% 
                Operational/staff costs                                                  18.11% 
                Managerial complexity                                                    18.76% 
                Local registration requirements                                          22.95% 
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Entry Mode                                                                       WEi 
                Export from existing market (fly-in & fly-out)                           12.58% 
                Export from existing market (re-locate manager from existing market) 22.39% 
                Alliance/JV with local consultant                                        23.31% 
                Local branch of foreign company                                          20.45% 
                Wholly owned subsidiary                                                  21.27% 
 
5.1.5 Delphi Round 1 - Inconsistency 
A summary of each participant’s Inconsistency ratios are provided in Table 16 
for each of the five categories. 
Table 16: Round One Participant Inconsistency Ratios 
Participant Company 
Strengths 
Risks Opportunities Costs Benefits Entry Mode 
1 0.14 0.16 0.17 0.12 0.13 0.06 
2 0.17 0.01 0.01 0.02 0.02 0.02 
3 0.07 0.05 0.07 0.03 0.02 0.02 
4 0.12 0.19 0.22 0.05 0.16 0.04 
5 0.09 0.56 0.10 0.13 0.15 0.21 
6 0.09 0.24 0.07 0.13 0.15 0.03 
7 0.08 0.24 0.06 0.13 0.15 0.03 
8 0.03 0.09 0.05 0.06 0.17 0.04 
Median 0.09 0.18 0.07 0.09 0.15 0.04 
 
5.1.6 Delphi Round 1 – Input Parameter Standard Deviation 
A summary of the Round One standard deviations derived from the Expert 
Choice Comparion Suite (2012) output for each of the five categories are 
listed in Table 17. 
Table 17: Delphi Round 1 – Input Parameter Standard Deviations 
Input Parameters Standard Deviation 
Company Strengths   
                Network in new market                                                    13.4% 
                Specialist expertise                                                     11.6% 
                Resource availability                                                    3.6% 
                Track record                                                             8.5% 
                Similarity to home market                                                1.9% 
                Company strategy                                                         17.0% 
                Local knowledge                                                          5.1% 
Risks                                                                             
                Competition                                                              6.3% 
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                Legal framework                                                          4.0% 
                Economic stability (e.g. Debt/GDP ratio)                                 5.0% 
                Culture & language differences                                           3.4% 
                Political and social environment                                         2.4% 
                Likelihood of delayed or non-payment                                     17.1% 
                Economic prosperity in existing markets                                  5.5% 
                Entry timing and market cycles                                           10.1% 
Opportunities                                                                     
                Increased profitability (short and/or long term)                         9.2% 
                Protection against home market downturn                                  7.0% 
                Expansion of core competencies and services                              6.0% 
                Expansion of client base                                                 5.3% 
                Increased technological advancement                                      7.8% 
                Demand for construction activity in new markets                          6.4% 
                Potential value of projects / level of fees in new market                8.3% 
                Entry timing and market cycles                                           6.7% 
Benefits                                                                          
                Prestige                                                                 2.8% 
                Business expansion                                                       7.3% 
                Geographical expansion                                                   11.5% 
                Exploiting booming markets                                               7.1% 
                Protection against market cycles in existing/home markets                10.5% 
                Competitive use of resources                                             6.3% 
                Competitive advantage                                                    5.8% 
Costs                                                                             
                Level of set-up costs (staff re-location, office rents, equipment costs) 4.9% 
                Geographical distance between home/existing markets                      5.1% 
                Taxation                                                                 5.8% 
                Cost of living                                                           1.6% 
                Operational/staff costs                                                  4.8% 
                Managerial complexity                                                    8.7% 
                Local registration requirements                                          7.5% 
Entry Mode                                                                        
                Export from existing market (fly-in & fly-out)                           7.0% 
                Export from existing market (re-locate manager from existing market) 6.5% 
                Alliance/JV with local consultant                                        12.5% 
                Local branch of foreign company                                          8.4% 
                Wholly owned subsidiary                                                  7.3% 
 
5.2 Delphi Round 2 
For the Delphi Round 2 questionnaire, participants were provided with a Table 
indicating their Round 1 relative weightings or priorities for each of the input 
parameters along with the inconsistency ratios for each of the five categories.  
Participants were asked to review their results with respect to both 
inconsistency and the priority rankings.  Inconsistency results were 
categorized into the three groups identified in Table 18.   
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Table 18: Inconsistency Categorisation 
Inconsistency 
Ratio Description 
0.00 - 0.10 Judgements are reasonably consistent 
0.10 - 0.30 Judgements have a level of inconsistency and it is 
recommended that they be reviewed. 
0.30 - 1.00 
Judgements are inconsistent and should be 
reassessed.  An inconsistency ratio of 100% is 
completely random. 
 
Secondly results of each participant’s priorities were provided alongside the 
median priorities for all participants.  In the first instance the participants were 
asked to ensure that the magnitude of their priorities or weightings was inline 
with their original expectations.  Finally they were then asked to review their 
opinions with respect to the overall group’s consensus. 
 
5.2.1 Delphi Round 2 Input Parameter Relative Weights 
A summary of the Round Two combined relative weights derived from the 
Expert Choice Comparion Suite (2012) output for each of the five categories 
are listed in Tables 19. 
Table 19: Delphi Round 2 – Input Parameter Relative Weightings 
Input Parameters Relative Weighting 
Company Strengths  WSi 
                Network in new market                                                    18.17% 
                Specialist expertise                                                     19.28% 
                Resource availability                                                    7.37% 
                Track record                                                             9.52% 
                Similarity to home market                                                5.65% 
                Company strategy                                                         26.68% 
                Local knowledge                                                          13.33% 
Risks                                                                            WRi 
                Competition                                                              8.47% 
                Legal framework                                                          6.77% 
                Economic stability (e.g. Debt/GDP ratio)                                 10.77% 
                Culture & language differences                                           5.43% 
                Political and social environment                                         9.21% 
                Likelihood of delayed or non-payment                                     32.96% 
                Economic prosperity in existing markets                                  13.00% 
                Entry timing and market cycles                                           13.39% 
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Opportunities                                                                    WOi 
                Increased profitability (short and/or long term)                         17.21% 
                Protection against home market downturn                                  14.04% 
                Expansion of core competencies and services                              10.86% 
                Expansion of client base                                                 11.18% 
                Increased technological advancement                                      8.11% 
                Demand for construction activity in new markets                          11.77% 
                Potential value of projects / level of fees in new market                15.51% 
                Entry timing and market cycles                                           11.32% 
Benefits                                                                         WBi 
                Prestige                                                                 4.76% 
                Business expansion                                                       20.23% 
                Geographical expansion                                                   10.84% 
                Exploiting booming markets                                               19.56% 
                Protection against market cycles in existing/home markets                17.88% 
                Competitive use of resources                                             12.30% 
                Competitive advantage                                                    14.44% 
Costs                                                                            WCi 
                Level of set-up costs (staff re-location, office rents, equipment costs) 15.34% 
                Geographical distance between home/existing markets                      7.60% 
                Taxation                                                                 12.27% 
                Cost of living                                                           7.55% 
                Operational/staff costs                                                  19.46% 
                Managerial complexity                                                    17.21% 
                Local registration requirements                                          20.56% 
Entry Mode                                                                       WEi 
                Export from existing market (fly-in & fly-out)                           13.90% 
                Export from existing market (re-locate manager from existing market) 24.01% 
                Alliance/JV with local consultant                                        23.22% 
                Local branch of foreign company                                          21.10% 
                Wholly owned subsidiary                                                  17.78% 
 
5.2.2 Delphi Round 2 - Inconsistency 
A summary of each participant’s Inconsistency ratios for Round Two are 
provided in Table 20 for each of the five categories. 
Table 20: Delphi Round 2 Participant Inconsistency Ratios 
Participant Company 
Strengths 
Risks Opportunities Costs Benefits Entry Mode 
1 0.01 0.01 0.01 0.05 0.04 0.06 
2 0.17 0.01 0.01 0.02 0.02 0.02 
3 0.07 0.05 0.07 0.03 0.02 0.02 
4 0.12 0.17 0.18 0.05 0.16 0.04 
5 0.09 0.57 0.1 0.14 0.15 0.22 
6 0.09 0.24 0.07 0.13 0.15 0.03 
7 0.07 0.09 0.06 0.09 0.1 0.03 
8 0.03 0.09 0.05 0.06 0.17 0.04 
Median 0.080 0.090 0.065 0.055 0.125 0.035 
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5.2.3 Delphi Round 2 – Input Parameter Standard Deviation 
A summary of the Round Two standard deviations derived from the Expert 
Choice Comparion Suite (2012) output for each of the five categories are 
listed in Table 21. 
Table 21: Delphi Round 2 – Input Parameter Standard Deviations 
Input Parameters Standard Deviation 
Company Strengths   
                Network in new market                                                    12.5% 
                Specialist expertise                                                     8.9% 
                Resource availability                                                    2.6% 
                Track record                                                             8.3% 
                Similarity to home market                                                2.9% 
                Company strategy                                                         16.1% 
                Local knowledge                                                          5.3% 
Risks                                                                             
                Competition                                                              5.9% 
                Legal framework                                                          2.7% 
                Economic stability (e.g. Debt/GDP ratio)                                 3.9% 
                Culture & language differences                                           3.8% 
                Political and social environment                                         3.0% 
                Likelihood of delayed or non-payment                                     16.4% 
                Economic prosperity in existing markets                                  4.9% 
                Entry timing and market cycles                                           9.4% 
Opportunities                                                                     
                Increased profitability (short and/or long term)                         8.0% 
                Protection against home market downturn                                  6.2% 
                Expansion of core competencies and services                              5.9% 
                Expansion of client base                                                 4.1% 
                Increased technological advancement                                      4.4% 
                Demand for construction activity in new markets                          6.0% 
                Potential value of projects / level of fees in new market                7.9% 
                Entry timing and market cycles                                           6.6% 
Benefits                                                                          
                Prestige                                                                 2.7% 
                Business expansion                                                       5.4% 
                Geographical expansion                                                   4.4% 
                Exploiting booming markets                                               4.6% 
                Protection against market cycles in existing/home markets                9.6% 
                Competitive use of resources                                             4.1% 
                Competitive advantage                                                    7.2% 
Costs                                                                             
                Level of set-up costs (staff re-location, office rents, equipment costs) 4.5% 
                Geographical distance between home/existing markets                      5.1% 
                Taxation                                                                 5.1% 
                Cost of living                                                           2.1% 
                Operational/staff costs                                                  5.3% 
                Managerial complexity                                                    8.0% 
                Local registration requirements                                          6.3% 
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Entry Mode                                                                        
                Export from existing market (fly-in & fly-out)                           7.1% 
                Export from existing market (re-locate manager from existing market) 6.3% 
                Alliance/JV with local consultant                                        12.2% 
                Local branch of foreign company                                          8.4% 
                Wholly owned subsidiary                                                  7.3% 
 
5.3 Delphi Summary 
The aim of the second Delphi round was to obtain convergence for the input 
parameter relative priorities and the inconsistency ratios.  A comparison of the 
Round 1 and 2 inconsistency ratios are summarised in Table 22. 
Table 22: Inconsistency Ratio Comparison & Convergence 








0.09 0.08 Yes 
Risks 0.18 0.09 Yes 
Opportunities 0.07 0.07 Yes 
Costs 0.09 0.06 Yes 
Benefits 0.15 0.13 Yes 
Entry Mode 0.04 0.04 Yes 
 
At the completion of Delphi Round 2, the median ratios for inconsistency 
were all below Saaty’s (1990, 1994, 2004) recommended 0.10 except for the 
Benefits factors which only reduced from 0.15 to 0.13.  However Expert 
Choice Comparion Suite (2012) advises that certain circumstances may 
warrant the higher values for inconsistency ratios of up to 0.20 or even 0.30 
and therefore in this case the inconsistency ratio of 0.13 is deemed acceptable, 
especially as convergence was achieved between Delphi Rounds 1 and 2. 
The standard deviation for all of the decision tool input parameters was 
determined by Expert Choice Comparion Suite (2012) for Delphi Rounds 1 
and 2.  Table 23 provides a summary of the results which shows that 
convergence was achieved for 34 out of a total of 42 input parameters or a 
81% convergence rate.   
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Table 23: Input Parameter Standard Deviation & Convergence 




Company Strengths    5 out of 7 
                Network in new market                                                   13.4% 12.5% Yes 
                Specialist expertise                                                    11.6% 8.9% Yes 
                Resource availability                                                   3.6% 2.6% Yes 
                Track record                                                             8.5% 8.3% Yes 
                Similarity to home market                                          1.9% 2.9% No 
                Company strategy                                                        17.0% 16.1% Yes 
                Local knowledge                                                         5.1% 5.3% No 
Risks                                                                              6 out of 8 
                Competition                                                              6.3% 5.9% Yes 
                Legal framework                                                         4.0% 2.7% Yes 
                Economic stability (e.g. Debt/GDP ratio)                                5.0% 3.9% Yes 
                Culture & language differences                                          3.4% 3.8% No 
                Political and social environment                                        2.4% 3.0% No 
                Likelihood of delayed or non-payment                                    17.1% 16.4% Yes 
                Economic prosperity in existing markets                     5.5% 4.9% Yes 
                Entry timing and market cycles                                          10.1% 9.4% Yes 
Opportunities                                                                      8 out of 8 
                Increased profitability (short and/or long term)                        9.2% 8.0% Yes 
                Protection against home market downturn                                 7.0% 6.2% Yes 
                Expansion of core competencies and services                 6.0% 5.9% Yes 
                Expansion of client base                                                5.3% 4.1% Yes 
                Increased technological advancement                                     7.8% 4.4% Yes 
                Demand for construction activity in new markets                         6.4% 6.0% Yes 
                Potential value of projects / level of fees                8.3% 7.9% Yes 
                Entry timing and market cycles                                    6.7% 6.6% Yes 
Benefits                                                                           6 out of 7 
                Prestige                                                                 2.8% 2.7% Yes 
                Business expansion                                                      7.3% 5.4% Yes 
                Geographical expansion                                                  11.5% 4.4% Yes 
                Exploiting booming markets                                        7.1% 4.6% Yes 
                Protection against market cycles in existing 
                /home markets                10.5% 9.6% Yes 
                Competitive use of resources                                            6.3% 4.1% Yes 
                Competitive advantage                                                   5.8% 7.2% No 
Costs                                                                              5 out of 7 
                Level of set-up costs  4.9% 4.5% Yes 
                Geographical distance from home market                  5.1% 5.1% Yes 
                Taxation                                                                 5.8% 5.1% Yes 
                Cost of living                                                           1.6% 2.1% No 
                Operational/staff costs                                                 4.8% 5.3% No 
                Managerial complexity                                                   8.7% 8.0% Yes 
                Local registration requirements                                         7.5% 6.3% Yes 
Entry Mode                                                                         4 out of 5 
                Export from existing market (fly-in & fly-out)                 7.0% 7.1% No 
                Export from existing market (re-locate manager 
                from existing market) 6.5% 6.3% Yes 
                Alliance/JV with local consultant                                       12.5% 12.2% Yes 
                Local branch of foreign company                                         8.4% 8.4% Yes 
                Wholly owned subsidiary                                                 7.3% 7.3% Yes 
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5.4 Case Study 
In order to test the decision tool, a real life case study was investigated.  In 
2006 a decision was made by the AEC board to establish an office in the form 
of a local branch of a foreign company in Dubai, UAE.  There were several 
factors influencing this decision including: 
• Recent successful completion of a project where the design was 
undertaken by existing market offices (Brisbane and London) and 
serviced on a fly-in and fly-out basis; 
• Booming market conditions with significant new project opportunities 
• Establishment of a network in the market 
• Availability of a senior, Arabic speaking AEC employee to set-up the 
office. 
The Regional Director who started and set-up the Dubai office used the model 
for testing purposes with the results shown in Table 24. 
Table 24: Dubai Office Case Study 
Company Strengths With Respect to New Market Rank 1 to 5 Relative Priority Total 
Network in new market 3 18.17% 0.55 
Specialist expertise 5 19.28% 0.96 
Resource availability 5 7.37% 0.37 
Track record 4 9.52% 0.38 
Similarity to home market 3 5.65% 0.17 
Company strategy 4 26.68% 1.07 
Local knowledge 2 13.33% 0.27 
Total (WRS)     3.76 
Risks in New Market Rank 1 to 5     
Competition 5 8.47% 0.42 
Legal framework 3 6.77% 0.20 
Economic stability (e.g. Debt/GDP ratio) 5 10.77% 0.54 
Culture & language differences 3 5.43% 0.16 
Political and social environment 2 9.21% 0.18 
Likelihood of delayed or non-payment 4 32.96% 1.32 
Economic prosperity in existing markets 2 13.00% 0.26 
Entry timing and market cycles 2 13.39% 0.27 
Total (WRR)     3.36 
Opportunities in New Market Rank 1 to 5    
Increased profitability (short and/or long term) 5 17.21% 0.86 
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Protection against home market downturn 5 14.04% 0.70 
Expansion of core competencies and services 3 10.86% 0.33 
Expansion of client base 3 11.18% 0.34 
Increased technological advancement 2 8.11% 0.16 
Demand for construction activity in new markets 5 11.77% 0.59 
Potential value of projects / level of fees in new market 5 15.51% 0.78 
Entry timing and market cycles 5 11.32% 0.57 
Total (WRO)     4.32 
Benefits Rank 1 to 5    
Prestige 4 4.76% 0.19 
Business expansion 4 20.23% 0.81 
Geographical expansion 4 10.84% 0.43 
Exploiting booming markets 5 19.56% 0.98 
Protection against market cycles in existing/home markets 3 17.88% 0.54 
Competitive use of resources 5 12.30% 0.62 
Competitive advantage 2 14.44% 0.29 
Total (WRB)   3.85 
Costs Rank 1 to 5     
Level of set-up costs (staff re-location, office rents, 
equipment costs) 3 15.34% 0.46 
Geographical distance between home/existing markets 4 7.60% 0.30 
Taxation 1 12.27% 0.12 
Cost of living 4 7.55% 0.30 
Operational/staff costs 3 19.46% 0.58 
Managerial complexity 3 17.21% 0.52 
Local registration requirements 2 20.56% 0.41 
Total (WRC)     2.70 
Entry Mode Rank 1 to 5     
Export from existing market (fly-in & fly-out) 4 13.90% 0.56 
Export from existing market (re-locate manager from existing 
market) 5 24.01% 1.20 
Alliance/JV with local consultant 1 23.22% 0.23 
Local branch of foreign company 5 21.10% 1.06 
Wholly owned subsidiary 1 17.78% 0.18 
 
Step 1 in the model was to test AEC’s strengths with respect to the new 
market.  The total weighted rating for company strengths (WRS = 3.76) was 
greater than the threshold value (TS = of 3.73).  Although the first test was 
passed, it was only by a small margin.   
For Step 2, the total weighted rating for opportunities (WRO = 4.32) was 
greater than the total weighted rating for risks (WRR = 3.36).  This provided a 
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clear indication that the opportunities far exceeded the risks for the Dubai 
market.  Similarly in Step 3 the weighted benefit rating (WRB = 3.85) far 
outweighed the weighted rating for costs (WRC = 2.70) again demonstrating 
that positives prevail over the negatives. 
Having passed all the Steps 1 to 3, the model had demonstrated that the Dubai 
market opportunity was suitable for AEC and the final Step 4 was to assist in 
deciding the entry mode.  There were two stand out choices at the time being 
to re-locate a manager from an existing office or to establish a local branch of 
a foreign company.  From the test case, export from existing market - re-locate 
manager from existing market (WREMax = 1.20) was the recommended entry 
mode.  The real life scenario was a combination of the two and involved re-
location of a manager from an existing market (London office) to start up a 
local branch office of a foreign company.   
6.0 Discussion and Conclusion 
6.1 Introduction 
The research used a combination of Delphi and the Analytical Hierarchy 
Process (AHP) to develop the decision making tool.  Two rounds of Delphi 
were required to gain consensus or convergence for the eight Delphi experts.  
This chapter reviews and discusses the results from the Delphi study. 
6.2 Review of Delphi Rounds 
6.2.1 Company Strengths 
Company strategy had the highest relative weighting at 26.68% indicating that 
any move into a new market should be consistent with short and long term 
strategies and not just because an opportunity exists.  Similarity to home 
market had the lowest with 5.65% signifying that a new market does not need 
to be similar to home or existing markets.   
Convergence was achieved for 5 out 7 company strength factors between 
Delphi Rounds 1 and 2.  There were three factors that had standard deviations 
greater than 10% being network in new market, specialist expertise and 
company strategy.  This indicates that participant’s had different views on the 
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relative importance of these factors.  Whilst convergence was achieved for all 
three factors, the standard deviations did not reduce significantly between 
Delphi Round 1 and Round 2 and the relative weightings in each round were 
similar highlighting that the participant’s maintained their views on each 
factor.  These three factors also had the highest relative weights in both Delphi 
Rounds with Round 2 relative weights being 26.68% for company strategy, 
19.28% for specialist expertise and 18.17% for network in new market. 
There were two factors that convergence was not achieved between Delphi 
Rounds 1 and 2.  Similarity to home market increased from 1.9% to 2.9% 
standard deviation and local knowledge increased from 5.1% to 5.3%.  As 
both factors had relatively low standard deviations, their overall relative 
weights changed very marginally from Delphi Round 1 to Round 2 from 
5.82% to 5.65% for similarity to home market and 14.35% to 13.33% for local 
knowledge.  Whilst convergence was not achieved, it did not have any 
considerable impact to the overall relative weights for the company strength 
factors. 
6.2.2 Risks 
Likelihood of delayed or non payment was clearly the highest risk had the 
highest relative weighting of 32.96% clearly demonstrating it is the number 
one risk factor.  Next was entry timing and market cycles (13.39%) economic 
prosperity in existing markets (13.00%) and economic stability (10.77%), 
political and social environment (9.21%) and competition (8.47%) which all 
had similar relative weights.  Least relative importance ratings were culture 
and language differences (5.43%) followed by legal framework (6.77%). 
Convergence was achieved for 6 out the 8 risk factors between Delphi Rounds 
1 and 2.  Similar to the company strength factors, there were two factors with 
low standard deviations that did not achieve convergence culture and 




Relative weights for the opportunity factors ranged between 8.11% for 
increased technological advancement and 17.21% for increased profitability.  
The remaining 6 factors 10.86% and 15.51% indicating that the opportunity 
factors were of a similar importance.   
Convergence was achieved for all 8 factors with standard deviations all less 
than 10% for both Delphi rounds.  This demonstrated that the participants had 
similar views on the opportunity factors. 
6.2.4 Benefits 
The top two benefit factors rated very similar with business expansion at 
20.23% and exploiting booming markets at 19.56%.  In round 1 business 
expansion rated 3rd lowest at 13.95% however participants increased its 
importance rating in the second round.  Most other factors remained similar to 
their first round ratings.  Prestige had the lowest relative rating at 4.76% 
demonstrating that it was not an important benefit of new market expansion. 
Convergence was achieved in 6 out of 7 factors between the two Delphi 
rounds with competitive advantage the only factor not to converge.  In the 
second round standard deviation was less than 10% indicating that participants 
had similar agreement on the relative importance for the benefit factors.   
6.2.5 Costs 
The top three cost factors were local registration requirements (20.56%), 
operational/staff costs (19.46%) and managerial complexity (17.21%).  Cost 
of living (7.55%) and geographical distance between home/existing markets 
(7.60%) were ranked lowest. 
Convergence was achieved in 5 out of 7 factors with cost of living and 
operational/staff costs failing to converge.  Maximum standard deviation was 
8.7% in the first round and 8.0% in the second round again indicating that 
participants had similar views for the cost factors. 
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6.2.6 Entry Mode 
The top three entry mode factors had very similar rankings with re-locate 
manager from existing market (24.01%), alliance/JV with local consultant 
(23.22%) and local branch of foreign company (21.10%).  Lowest ranking was 
fly-in fly-out (13.90%).  Participant’s views were relatively unchanged 
between Delphi Rounds 1 and 2. 
Convergence was achieved for 4 out of 5 factors.  The only factor not to 
converge was fly-in and fly-out where the standard deviation increased 
marginally from 7.0% in Delphi Round 1 to 7.1% in Delphi Round 2.  
Standard deviations were typically less than 10% in each round except for 
alliance/JV with local consultant which was 12.5% and 12.2% in respective 
Delphi Rounds indicating that the participant’s views differed greatest for this 
factor. 
6.3 Review of the Case Study 
Results of the case study reveal that the model was consistent with the real life 
scenario.  Each step in the model was passed i.e. company strengths matched 
the Dubai market, the opportunities outweighed the risks and the benefits 
outweighed the costs.  The recommended entry mode was also very similar to 
the real life scenario. 
6.4 Review of the Research Problem 
This research aimed to identify and develop a decision making tool for 
engineering consultants to assess the viability of entering a new market.  Three 
research problems were identified and then evaluated.  The first research 
question was: 
• What theories and mathematical tools would be most suitable for 
go/no go decisions for engineering consultants entering new markets? 
The literature review identified five go/no go mathematical tools to assist and 
provide rigor around the decision making process.  The five decision theories 
identified were: 
1. Case Based Reasoning (CBR) 
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2. Artificial Neural Networks (ANN) 
3. Analytical Hierarchy Process (AHP) 
4. Real Option Analysis (ROA) 
5. Cross Impact Analysis (CIA) 
AHP was identified as the most applicable to this research problem as it was a 
relatively simple tool and did not rely on extensive historical data which can 
be difficult and expensive to find.  It breaks down complex decisions into a 
series of individual steps and finally it has been used successfully by many 
major corporations and governments around the world in assisting with their 
decision making process (Saaty, 1990). 
The second research problem was: 
• It is expected that the literature review will identify go/no go decision 
making tools created and used for construction firms or contractors 
looking to enter new markets.  Can these existing tools be adapted to 
form the basis of a specific analytical tool for AEC and other 
engineering consultants? 
As predicted, several different decision tools created by or for contractors 
were identified in the literature.  Most of these tools were based around 
whether or not to bid on a project or whether or not to enter a new 
international market.  Evidently the literature review failed to identify specific 
decision tools for engineering consultants assessing viability of entering new 
markets and therefore validated the research gap for this study.  Of the various 
tools identified in the literature, one particular model developed by Gunhan 
and Arditi (2005) – International Expansion Decision for Construction 
Companies - was chosen to form the basis of the proposed new decision tool 
and was adapted to suit the requirements for engineering consultants looking 
to enter new markets.  Their model used a unique approach combining the use 
of both AHP and Delphi. 
The third and final research problem was: 
• The input parameters used to develop a decision tool for 
diversification into new markets for AEC and similar engineering 
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consultants can be determined through a review of the literature and 
research questionnaires. 
Initially the input parameters for the decision tool specific to engineering 
consultants were identified in the literature.  In order test their relevance to 
AEC and engineering consultants, each of the parameters identified in the 
literature were first tested through the internal AEC pilot study.  Through this 
pilot study AEC executives were given the opportunity to suggest and identify 
other input parameters that may be relevant for engineering consultants.  
Substantiation of these parameters along with their relevant weightings was 
then validated through the two round Delphi study using industry experts. 
6.5 Limitations of the study 
Whilst a comprehensive decision tool has been successfully developed there 
are several limitations: 
• The model’s input parameters and their individual relative weights 
have been validated through the research.  However the tool is limited 
to the quality of the input provided by the company executives.  It is 
important that the user/company executive carries out research and has 
sufficient knowledge of the proposed new market.   
• It is possible for users of the tool to manipulate and alter the results to 
match their preferred outcome.  On this basis it would be 
recommended that at least three company executives carry out their 
independent assessment of the new market using the decision tool.  
Justification should be provided for their input values; 
• The model was tested using one real life case study.  Further testing, 
sensitivity analysis and validation would provide further robustness to 
the model. 
• Step 1 in the decision tool compares a company’s strengths to a 
universal threshold value.  If the company does not pass this first step 
the model implies that the company does not qualify for the new 
market opportunity.  However all four steps in the decision tool should 
be carried out as the opportunities and benefits may be stronger than 
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the risks and costs.  Should this be the case the model will identify 
company weaknesses and also provide direction for improvement in 
order to match the new market conditions. 
• Step 4 in the Diversification Tool provides a recommendation for entry 
mode selection.  This can be subjective and circumstantial and users of 
the model may choose to bypass this step and develop their own 
preferred entry mode.   
6.6 Conclusion 
The purpose of this study was to create a decision making tool for AEC and 
other similar engineering consultancies to quickly and efficiently assess the 
viability of new market opportunities when they arise.  This tool was seen as 
an opportunity to establish more rigor around the decision making process 
rather than rely purely on the intuition of company executives and board 
members. 
For more effective decision making the process should be based on a 
combination of mathematics, philosophy and psychology and removed from 
the biases of politics and group behaviour (Saaty, 1990).  This study 
highlighted the abundance of decision making tools and theories that exist for 
companies looking to diversify into new markets.  Whilst the review of the 
literature identified several decision tools for construction companies, there 
were none specifically related to engineering consultants or similar knowledge 
based firms. 
This study identified a decision tool developed for construction companies 
Gunhan and Arditi (2005) and then attempted to modify and adapt it to suit the 
requirements of engineering consultancies.  Input parameters more suited to 
engineering consultancies were identified in the literature and substituted in 
their model. 
Delphi was identified early on as one of the preferred research techniques and 
this study combined the use of both the Analytical Hierarchy Process (AHP) 
and Delphi.  Eight experts from different backgrounds within the engineering 
consulting and construction industry responded and participated in the Delphi 
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survey.  AHP software Expert Choice Comparion Suite (2012) was used to 
input and analyse the data from the experts. 
Convergence was achieved in the second round for all six categories being 
company strengths, risks, opportunities, benefits, costs and entry mode for 
standard deviation and inconsistency ratios.  The outcome of the AHP and 
Delphi study was to obtain the universal ratings and company strength 
threshold (TS) and the relative weights of each of the input parameters. 
In 2006 AEC entered the Dubai market by re-locating a manager from their 
London office and starting up a local branch of a foreign company.  This real 
life scenario was used to test all four steps in the decision tool.  Whilst it was 
only tested using one case study, the results showed that the model and the 
tool were able to satisfy the real life conditions. 
The overall objective for this study was to develop a simple, easy to use tool to 
assess the viability of an engineering consultancy entering a new market.  This 
objective was achieved and validated through a real life case study.  Company 
executives and decision makers within engineering consultancies can use this 
tool to provide a robust assessment of a potential new market.  It can also be 
used for long term strategic planning whereby company strengths can be 
assessed and potentially improved to increase the viability of entering a new 
market.  Conversely company weaknesses can be identified and improved to 
suit new markets.  The comprehensive list of input parameters in each of the 
six categories (company strengths, opportunities, risks, benefits, costs and 
entry mode) and their relative importance allows company executives to 
consider them holistically rather than base decisions on intuition or one 
isolated risk or opportunity. 
6.7 Recommendations to Engineering Consultants looking to 
diversify into new markets 
Following is a summary of general recommendations for engineering 
consultants looking to diversify: 
• There are four key sources of core competence which defines an 
organisations ability to create and maintain competitive advantage – 
organisation learning and flexibility, management of technology, 
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individuals within an organisation and business strategy and planning 
(Kak and Sushil, 2002). 
• The key to success in international markets is the ability to leverage 
and transfer core competencies and competitive advantages developed 
in home markets (Hymer 1960; Bettis 1981; Dunning 1981; Sledge 
2000). 
• Smart companies need to be continually looking into the future to have 
a sense where new opportunities might lie, being able to anticipate 
change and investing in building new competencies.  Once core 
competencies are accumulated and established they must be exploited 
by matching them to market opportunities (Hamel and Prahalad 1991, 
Hamel and Prahalad 1994). 
• International diversification can reduce risks to profits from domestic 
markets and research has shown that firms with the greatest degree of 
geographic diversification had higher profit levels than those less 
geographically diverse (Kim, Hwang et al 1989; Rugman 1979; Hitt, 
Hoskisson et al. 1994; Sambharya 1995). 
• Research suggests that diversification into developing economies 
would be more profitable than diversification into developed countries.  
Competition is tougher in established markets where effiency already 
exists and it is difficult to justify diversification or creating internal 
markets (Chakrabarti, Sing et al 2007; Kock and Guillen 2001). 
• Form JV with local firms, they can be set up and dissolved at the end 
of projects without high exit costs.  Expand into foreign markets with 
home country clients.  Send strongest home country candidates to be 
stationed on the ground to compete with the best in the world, not 
second best.  Use in-house expertise rather than procure globally.  
Head office must provide strong support to foreign office to succeed. 
Use managers from home countries and local staff to execute.  




6.8 Value & Significance of Study 
Since the Global Financial Crisis in 2008, the construction industry has 
suffered with many project cancellations and postponements.  In many 
established markets this has lead to greater competition for less number of 
projects.  Companies have therefore had to go back to the strategic drawing 
boards and develop innovative ways to provide a competitive advantage in 
existing markets and search for opportunities in new markets. 
In practical terms this study has contributed to the construction industry and in 
particular engineering consultancies looking to identify and match their 
company strengths to new market opportunities.  In terms of significance to 
research, this study has been able to fill a gap that was identified in the 
literature in specific relation to decision tools for engineering consultancies 
looking to enter new markets.  
6.9 Recommendations for future research 
Opportunities exist to use future research to refine and enhance the decision 
making tool.  The input parameters identified and validated in the research and 
their relative weights may need to be regularly updated to ensure they remain 
inline with current thinking. 
At present the decision tool is very much dependent on the quality of the 
inputs provided by company executives.  It would be interesting to identify a 
more rigorous approach to quantify and validate these inputs.  For example the 
entry timing and market cycles input parameters for both risk and opportunity 
categories could be validated by assessing construction supply and demand for 
a particular market. 
Scope for this tool has been intentionally kept broad to encompass expansion 
into both domestic and international markets.  The tool could also be modified 
to incorporate new markets with respect to industry sector types and client 
types. 
The tool will continue to be developed for internal use by AEC but will not be 
for public use. 
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Decision Tool for Assessing the Viability of Engineering 




Robert Bird Group (RBG) has established an alliance with Queensland University of 
Technology (QUT) to develop an Innovation Management Programme.  The programme 
involves five RBG staff members undertaking a Masters by Research through QUT and 
this questionnaire forms part of the research being undertaken by RBG staff member 
Ben Ringrose. 
 
This research is based on developing a decision making tool for consulting engineering 
firms looking to enter new markets.  Diversification into new markets was seen as a key 
strategy to ensuring a sustainable competitive advantage.   
 
The decision making process should be based on a combination of mathematics, 
philosophy and psychology and removed from the biases of politics and group behaviour 
(Saaty, 1990).  A review of the literature revealed that a significant amount of research 
has been undertaken for go/no go decision tools for contractors looking to enter new 
markets, however there was very little research specifically for engineering consultants 
or similar knowledge based firms looking to enter into new markets. 
 
This Delphi questionnaire aims to validate the various input criteria and their relative 
importance weightings in order to develop a rigorous assessment tool for new market 




Data collection for this research will be undertaken using a survey technique known as 
the Delphi Method.  This involves a number of rounds of questionnaires issued to 
experts in a particular field.  The first round of the survey presents the selection criteria 
identified in the literature and requires the experts to rank the parameters according to 
their judgement.  During the second round the experts are given an opportunity to refine 
their answers based on results from the previous round.  This process is continued until 
a convergence is found.  We envisage a maximum of two rounds of Delphi 
questionnaires. 
 
The experts are all anonymous and confidential which allows people to express their 
views without the need to conform to social pressures and also helps prevent 
“groupthink” especially with dominant people (Brooks 1979; Cuhls 2003; Skulmoski, 
Hartman et al. 2007; Yousuf 2007).  For this study a selection of experts from within the 
construction industry have been chosen including developers, contractors, architects, 
project managers, cost consultants and engineering consultants. 
For the purposes of data collection, could you please fill out the following details of your 
experience and expertise?  Note that your personal details will remain confidential and 
























1. Would you agree that a software tool for evaluating potential entry into new 
markets can be created to provide a competitive advantage for knowledge based 
firms? 
 
Yes/No (Please circle) 
 








2. Are you familiar with or have you used a decision making tool for entering into 
new markets or choosing to bid for a project? 
 
Yes/No (Please Circle) 
 
If yes, can you please describe the nature of the tool, i.e. whether it was a 







Step 2: Assign Relative Weights to Company Strengths 
 
On the basis of your experience and opinion you are required to rank the 
following parameters in terms of relevance. 
 
1= Not relevant 
2= Little relevance 
3= Quite relevant 
4= Very relevant 
5= Most relevant 
 
Space is provided at the end of each subsection for your general comments on 
this area.  In addition, any feedback you may care to give on the content of the 
questionnaire would be welcome. 
 
 
Table 1: Analysis of Company Strengths Vs New Market Opportunities 
 Variable Description Relevance 
Ranking 
(1 to 5) 
1 Network in new 
market 
Extent of network in new market – number of 
known clients, quality/extent of relationship. 
 
2 Specialist expertise Level of specialist expertise/experience in new 
market opportunity.  Does the company have 





Availability of resources/talent and ability to 
attract new or existing staff to operate in new 
market 
 
4 Track record Track record in similar geographic 
regions/project types/client types. 
 
5 Similarity to home 
market 
Similarity/cultural distance of new market 
compared to existing markets. 
 
6 Company strategy Does the new market opportunity fit with the 
current company strategy? 
 
7 Local Knowledge Knowledge/familiarity with local design and 





Step 3: Pairwise Comparison of Company Strengths, Threats, 
Opportunities, Benefits and Risks associated with the New Market 
 
Analytical Hierarchy Process (AHP) forms the basis of the decision making tool for this 
research.  Five sets of criterion have been selected to from the literature and your input 
is required to assign relative priorities to each of these criteria.   
 
You will need to rank each pair of criteria in each set based on the relative importance of 
each pair using a scale of 1 to 9. 
 
Table 2: Ranking Scale 
1 Equal Importance Two activities contribute equally to the objective 
2 Weak or slight  
3  Moderate importance Experience and judgement strongly favour one 
activity over another 
4 Moderate Plus  
5 Strong Importance Experience and judgement strongly favour one 
activity over another 
6 Strong plus  
7 Very Strong Importance An activity is strongly favoured and its 
dominance demonstrated in practice 
8 Very, very strong  
9 Extreme Importance The evidence favouring one activity over 
another is of the highest possible order of 
affirmation 
 
Each pair of variables in the following tables needs to be ranked in terms of their relative 
importance.  If you believe each variable is of equal weighting or importance circle 1.  If 
you believe that one variable is more important than the other, rank this importance from 
2 to 9 with 9 have extreme importance over the other factor.   
 
In the example below, Specialist Expertise was strongly favoured and more dominant 
when compared to Network in new market.  
 
Example 
 Variable 1 Ranking Variable 2 
1 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Specialist Expertise 
 
Please circle one value in each line of the following Tables: 
 
Table 3: Analysis of Company Strengths Re: New Market 
 
Variable 1 Ranking Variable 2 
1 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Specialist Expertise 
    2 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Resource availability 
    3 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Track record 
    4 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Similarity to home market 
    5 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Company strategy 
    6 Network in new market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local knowledge 
    7 Specialist expertise 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Resource availability 
    8 Specialist expertise 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Track record 
    9 Specialist expertise 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Similarity to home market 
    10 Specialist expertise 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Company strategy 
    11 Specialist expertise 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local knowledge 
    
12 Resource availability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Track record 
    13 Resource availability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Similarity to home market 
    14 Resource availability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Company strategy 
    15 Resource availability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local knowledge 
    16 Track record 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Similarity to home market 
    17 Track record 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Company strategy 
    18 Track record 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local knowledge 
    19 Similarity to home market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Company strategy 
    20 Similarity to home market 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local knowledge 
    21 Company strategy 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local knowledge 
 
 
Table 4: Analysis of Risks Re: New Market 
 
Variable 1 Ranking Variable 2 
1 Competition 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Legal framework 
    2 Competition 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic stability 
    3 Competition 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cultural/Language 
differences 
    4 Competition 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Social 
Environment 
    5 Competition 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Likelihood of delayed or non-
payment  
    6 Competition 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic prosperity in 
existing markets 
    7 Competition 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing & market cycles 
    8 Legal framework 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic stability 
    9 Legal framework 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cultural/Language 
differences 
    10 Legal framework 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Social 
Environment 
    11 Legal framework 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Delayed or non-payment 
    12 Legal framework 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic prosperity in 
existing markets 
    13 Legal framework 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing & market cycles 
    14 Economic stability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cultural/Language 
differences 
    15 Economic stability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Social 
Environment 
    16 Economic stability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Delayed or non-payment 
    17 Economic stability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic prosperity in 
existing markets 
    18 Economic stability 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing & market cycles 
    19 Culture/Language 
Differences 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Social 
Environment 
    20 Culture/Language 
Differences 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Likelihood of delayed or non-
payment  
    21 Culture/Language 
Differences 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic prosperity in 
existing markets 
    22 Culture/Language 
Differences 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing & market cycles 
    23 Political & Social 
Environment 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Delayed or non-payment 
    24 Political & Social 
Environment 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic prosperity in 
existing markets 
    25 Political & Social 
Environment 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing & market cycles 
    26 Delayed or non payment 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Economic prosperity in 
existing markets 
    27 Delayed or non payment 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing & market cycles 
    28 Economic prosperity in 
existing markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing & market cycles 
 
Table 5: Analysis of Opportunities Re: New Market 
 
Variable 1 Ranking Variable 2 
1 Increased long term 
profitability 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Protection against home 
market downturn 
    2 Increased long term 
profitability 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Expansion of core 
competencies and services 
    3 Increased long term 
profitability 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Expansion of client base 
    4 Increased long term 
profitability 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Increased technological 
advancement 
    5 Increased long term 
profitability 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand for construction 
activity in new market 
    6 Increased long term 
profitability 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Potential value of 
projects/Level of fees in new 
market 
    7 Increased long term 
profitability 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing and market 
cycles 
    8 Protection against home 
market downturn 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Expansion of core 
competencies and services 
    9 Protection against home 
market downturn 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Expansion of client base 
    10 Protection against home 
market downturn 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Increased technological 
advancement 
    11 Protection against home 
market downturn 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand for construction 
activity in new market 
    12 Protection against home 
market downturn 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Potential value of 
projects/Level of fees in new 
market 
    13 Protection against home 
market downturn 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing and market 
cycles 
    14 Expansion of core 
competencies and 
services 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Expansion of client base 
    15 Expansion of core 
competencies and 
services 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Increased technological 
advancement 
    16 Expansion of core 
competencies and 
services 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand for construction 
activity in new market 
    17 Expansion of core 
competencies and 
services 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Potential value of 
projects/Level of fees in new 
market 
    18 Expansion of core 
competencies and 
services 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing and market 
cycles 
    19 Expansion of client base 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Increased technological 
advancement 
    20 Expansion of client base 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand for construction 
activity in new market 
    21 Expansion of client base 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Potential value of 
projects/Level of fees in new 
market 
    22 Expansion of client base 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing and market 
cycles 
    23 Increased technological 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand for construction 
advancement activity in new market 
    24 Increased technological 
advancement 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Potential value of 
projects/Level of fees in new 
market 
    25 Increased technological 
advancement 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing and market 
cycles 
    26 Demand for construction 
activity in new market 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Potential value of 
projects/Level of fees in new 
market 
    27 Demand for construction 
activity in new market 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Entry timing and market 
cycles 
    28 Potential value of 
projects/Level of fees in 
new market 




Table 6: Analysis of Benefits Re: New Market 
 
Variable 1 Ranking Variable 2 
1 Prestige 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Business expansion 
    2 Prestige 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Geographical expansion 
    3 Prestige 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Exploiting booming markets 
    4 Prestige 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Protection against market 
cycles in existing/home 
markets 
    5 Prestige 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive use of 
resources 
    6 Prestige 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive advantage 
    7 Business expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Geographical expansion 
    8 Business expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Exploiting booming markets 
    9 Business expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Protection against market 
cycles in existing/home 
markets 
    10 Business expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive use of 
resources 
    11 Business expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive advantage 
    12 Geographical expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Exploiting booming markets 
    13 Geographical expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Protection against market 
cycles in existing/home 
markets 
    
14 Geographical expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive use of 
resources 
    15 Geographical expansion 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive advantage 
    16 Exploiting booming 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Protection against market 
cycles in existing/home 
markets 
    17 Exploiting booming 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive use of 
resources 
    18 Exploiting booming 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive advantage 
    19 Protection against 
market cycles in 
existing/home markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive use of 
resources 
    20 Protection against 
market cycles in 
existing/home markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive advantage 
    21 Competitive use of 
resources 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Competitive advantage 
 
 
Table 7: Analysis of Costs Re: New Market 
 
Variable 1 Ranking Variable 2 
1 Level of set-up costs 
(staff re-location, office 
rents, equipment costs) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Geographical distance 
between home/existing 
markets 
    2 Level of set-up costs 
(staff re-location, office 
rents, equipment costs) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Taxation 
    3 Level of set-up costs 
(staff re-location, office 
rents, equipment costs) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost of living 
    4 Level of set-up costs 
(staff re-location, office 
rents, equipment costs) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Operational/Staff Costs 
    5 Level of set-up costs 
(staff re-location, office 
rents, equipment costs) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Managerial Complexity 
    6 Level of set-up costs 
(staff re-location, office 
rents, equipment costs) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local registration 
requirements 
    7 Geographical distance 
between home/existing 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Taxation 
    8 Geographical distance 
between home/existing 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost of living 
    9 Geographical distance 
between home/existing 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Operational/Staff Costs 
    10 Geographical distance 
between home/existing 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Managerial Complexity 
    11 Geographical distance 
between home/existing 
markets 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local registration 
requirements 
    12 Taxation 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost of living 
    13 Taxation 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Operational/Staff Costs 
    14 Taxation 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Managerial Complexity 
    15 Taxation 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local registration 
requirements 
    16 Cost of living 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Operational/Staff Costs 
    17 Cost of living 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Managerial Complexity 
    18 Cost of living 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local registration 
requirements 
    19 Operational/Staff Costs 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Managerial Complexity 
    20 Operational/Staff Costs 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local registration 
requirements 





Table 8: Entry Mode into New Market 
 
Variable 1 Ranking Variable 2 
1 Export from existing 
market (fly-in & fly-out) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Export from existing market 
(re-locate manager from 
home market) 
    2 Export from existing 
market (fly-in & fly-out) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Alliance/JV with local 
consultant 
    3 Export from existing 
market (fly-in & fly-out) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local Branch of Foreign 
Company 
    4 Export from existing 
market (fly-in & fly-out) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Wholly owned subsidiary 
    
5 Export from existing 
market (re-locate 
manager from home 
market) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Alliance/JV with local 
consultant 
    6 Export from existing 
market (re-locate 
manager from home 
market) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local Branch of Foreign 
Company 
    7 Export from existing 
market (re-locate 
manager from home 
market) 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Wholly owned subsidiary 
    8 Alliance/JV with local 
consultant 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Local Branch of Foreign 
Company 
    9 Alliance/JV with local 
consultant 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Wholly owned subsidiary 
    10 Local Branch of Foreign 
Company 




Appendix A – Delphi Round 1 Questionnaire 
 
 
Delphi Questionnaire - Round 2 
 
Decision Tool for Assessing the Viability of Engineering 
Consultants Entering New Markets 
 
Thank you for completing Round 1 of the Delphi Questionnaire, your results have been 
complied and analysed.  Attached is a summary of your priorities or weightings for each 
set of criteria that will make up the proposed decision model.  These priorities were 
derived from the pairwise judgements carried out in Round 1. 
 
Round 2 of the Delphi Study allows you to review and compare your results to the other 
participants results.  There are two main areas that you need to consider when refining 




Your inconsistency ratio for each set of pairwise comparisons has been provided in the 
attached results.  Saaty (1990) reasoned that in real life situations were rarely 100% 
consistent and recommended that an inconsistency ratio of about 10% or less is 
reasonable. However, particular circumstances may warrant the acceptance of a higher 
value, even as much as 20% or 30%.  An inconsistency ratio of 100% is equivalent to 
random judgements and would highlight that responses to the pairwise comparisons are 
wrong.  Inconsistency results for this study have been categorized into the following 
three groups: 
 
Inconsistency Ratio Description 
0.00 - 0.10 Judgements are reasonably consistent 
0.10 - 0.30 Judgements have a level of inconsistency and it is 
recommended that they be reviewed. 
0.30 - 1.00 Judgements are inconsistent and should be reassessed.  An inconsistency ratio of 100% is completely random. 
 
2. Compare your priorities with respect to all participants’ priorities 
 
Results of your priorities are provided alongside the median priorities for all participants.  
In the first instance you are asked to ensure that the magnitude of your priorities or 
weightings is inline with your expectations.  Secondly you are asked to review your 




Your results are available online at the below link.  Please click on the link to navigate 




Objective Your Priorities All Participants Priorities Inconsistency
Company Strengths
Network in new market 5.64% 16.19%
Specialist expertise 39.99% 19.38%
Resource availability 15.60% 7.76%
Track record 18.59% 12.17%
Similarity to home market 2.97% 5.82%
Company strategy 5.88% 24.33%
Local knowledge 11.33% 14.35%
Risks
Competition 3.13% 5.79%
Legal framework 9.10% 7.24%
Economic stability (e.g. Debt/GDP ratio) 16.10% 10.66%
Culture & language differences 4.63% 5.45%
Political and social environment 6.95% 8.19%
Likelihood of delayed or non-payment 17.56% 30.98%
Economic prosperity in existing markets 15.09% 14.24%
Entry timing and market cycles 27.44% 17.45%
Opportunities
Increased profitability (short and/or long term) 2.62% 13.86%
Protection against home market downturn 3.78% 11.31%
Expansion of core competencies and services 14.69% 9.51%
Expansion of client base 20.86% 10.64%
Increased technological advancement 27.35% 9.80%
Demand for construction activity in new markets 11.40% 11.90%
Potential value of projects / level of fees in new market 7.28% 16.84%
Entry timing and market cycles 12.02% 16.13%
Benefits
Prestige 3.30% 3.93%
Business expansion 8.80% 13.95%
Geographical expansion 11.17% 11.56%
Exploiting booming markets 28.75% 18.57%
Protection against market cycles in existing/home markets 5.27% 18.44%
Competitive use of resources 27.16% 16.70%






Level of set-up costs (staff re-location, office rents, equipment 
costs) 12.82% 15.51%
Geographical distance between home/existing markets 5.01% 7.19%
Taxation 9.87% 10.50%
Cost of living 7.35% 6.99%
Operational/staff costs 16.47% 18.11%
Managerial complexity 12.09% 18.76%
Local registration requirements 36.38% 22.95%
Entry Mode
Export from existing market (fly-in & fly-out) 3.50% 12.58%
Export from existing market (re-locate manager from existing 
market) 25.59% 22.39%
Alliance/JV with local consultant 25.69% 23.31%
Local branch of foreign company 38.04% 20.45%




Appendix B – Delphi Round 2 Questionnaire 
 
 C-1 




S1 - Network in new market 
Extent of a company's existing network or familiarity with other professionals 
in the new market.  A high score would relate to numerous professional 
connections in different aspects of the new market to develop market 
intelligence on potential new projects and clients.  A low score would refer to 
either no network or little network related to the company's specific industry. 
 
S2 - Specialist expertise 
Specialist expertise is a strong factor in the ability of a firm to win work in a 
new market.  A high score would be a strong match between a company's 
expertise and the new market opportunities.  A low score would relate to little 
correlation between a company's specialist expertise and the new market 
opportunity. 
 
S3 - Resource availability 
Availability or ability to mobilise qualified staff resources for new market 
entry.  This also relates to proposed entry mode and could refer to availability 
of key staff for fly in or fly out or availability to hire staff in the new market.  
A high score would relate to a firm that has an abundance of resources 
available either to move from their home market into the new market, or if 
recruitment of applicable staff in the new market was deemed readily 
achievable.  A low score would relate to lack of availability to resource the 
new market opportunity, either from the company's existing or home markets 
or from within the new market. 
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S4 - Track record 
Has the company previously entered other new markets?  The more 
experienced the firm in entering new markets, the higher their score.  A low 
score would relate to a company that has not attempted or has unsuccessfully 
entered new markets.   
 
S5 - Similarity to home market 
If a new market is very similar to a firm's home or existing market, a company 
would achieve a high score.  Similarity relates to ways of doing business, 
cultural and religious beliefs.  Conversely the greater the differences to a 
company's home or existing market the lower the score. 
 
S6 - Company strategy 
Is diversification into a specific new market is a clearly defined strategy for a 
company it will score highly.  Alternatively if entry into a specific new market 
is un-planned then a company will score lowly. 
 
S7 - Local knowledge 
Local knowledge is an understanding of the market with respect to but not 




R1 - Competition 
A high score would relate to a large number of a company's competitors 
established in the new market.  Conversely a low score would relate to little or 
no competitors operating in a company's new market.  Competition is typically 
related directly to the core competencies or service offerings of the 
engineering consultancy. 
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R2 - Legal Framework 
Legal framework relates to how well established the legal framework is with 
respect to the company's existing or home markets.  A high score would relate 
to little or no legal frameworks and a low score would relate to a well 
established legal framework. 
 
R3 - Economic Stability 
Economic stability can be evaluated by reviewing a market's recent economic 
history in terms of currency fluctuation, inflation rate, bank interest rates and 
GDP growth.  High volatility of these factors represent a high risk and 
therefore a high score.  A sound economic background represents a low risk 
and therefore a low score. 
 
R4 - Culture and language differences 
Doing business in unfamiliar settings with different business cultures and 
language barriers can pose a risk to new market entry.  A firm entering similar 
cultural environment to their home markets would represent a low risk and 
therefore a low score.  Where the cultural and language differences are 
significant, the higher the risk level and therefore score. 
 
R5 - Political and Social Environment 
Type of government, level of democracy, willingness to accept foreign 
nationals or companies competing in their market.  Social environment and 
infrastructure, standard of living including housing standard, schooling etc.  A 
high score represents a an unstable political and social environment.  A low 
score represents a high quality or low risk political and social environment. 
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R6 - Likelihood of delayed or non-payment 
High score represents a business environment with a high risk to delayed or 
non payment and low score indicates an environment where payment terms 
are known to be good. 
 
R7 - Economic prosperity in home market 
If a firm's home markets are seeing high activity and good growth, then this 
will decrease the appetite or ability for them to resource and facilitate entry 
into a new market.  Therefore the greater the economic prosperity in a firm's 
home market, the higher the risk to new market entry.  A low score would 
represent poorer outlook for home markets whereby it is more attractive for a 
firm to diversify into new markets to reduce the risk of downturn in their home 
markets. 
 
R8 - Entry timing and market cycles 
A high score would represent a market that has been on the upside for a 
sustained period of time and therefore represents a high possibility of a 
downturn in the construction industry.  Conversely if a firm had market 
intelligence to suggest that the construction market was about to pick up (for 
example if a country was awarded an Olympic games, World Cups, Expos 
etc), this would represent a low score. 
 
Opportunity Factors 
O1 - Increased profitability (short and/or long term) 
If the new market represents a strong possibility of increased profitability for a 
firm then a high score would be achieved.  A low score would represent a 
market where it is anticipated margins will be low.  An example of this is 
where potential operating costs are high compared to the fee levels. 
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O2 - Protection against home market downturn 
If a firm is experiencing a downturn in their home market, then diversification 
into new markets represents greater opportunity, thus a higher score.  
Conversely if a firm's home markets are booming, then diversifying into new 
markets is less attractive and therefore would represent a low score. 
 
O3 - Expansion of core competencies or services 
Expansion into new markets may represent an opportunity to grow or expand a 
company's core competencies.  This could be through buyout of other firms, 
collaboration/JV with other firms or expanding service offering with existing 
clients in a new market.  The greater the opportunity the higher the score. 
 
O4 - Expansion of client base 
New markets that represent significant opportunities to expand a firm's client 
base will achieve a high score.  At the other end of the scale is a new market 
saturated with a firm's existing clients. 
 
O5 - Increased technological advancement 
New markets provide opportunities for companies to be exposed to new work 
design methods, technologies, construction techniques and materials.  This 
could be through working with JV partners, new consultants, contractors or 
clients.  The greater the opportunity the higher the score. 
 
O6 - Demand for construction activity in new markets 
The greater the demand for construction activity in the new market, the higher 
the score.   
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O7 - Potential value of projects / level of fees in new market 
A high score would represent a market with either high value projects and/or 
good opportunity for high fee levels.  A low score would represent a market 
with fewer high value projects and/or known low fee levels. 
 
O8 - Entry timing and market cycles 
Opposite to Risk Factor R8, a high score would represent a market that has 
been on the downside or bottom of their market cycle with market intelligence 
suggesting an upswing in construction activity.  A low score would be 
representative of a market that has been on the upside for a sustained period of 
time and therefore represents a high possibility of a downturn or 'bubble 
bursting' in the near future. 
 
Benefit Factors 
B1 - Prestige 
A high score could represent a new market where there is a good chance for a 
company to raise its profile and benefit from the prestige of the type and scale 
of the projects and clients.  A low score would represent a new market 
whereby there was very little (if any) benefit to raise a companies profile. 
 
B2 - Business expansion 
Business expansion is typically a natural benefit to diversification into new 
markets by developing new and more extensive networks and a chance to 
improve the company's track record.  Scoring will need to be evaluated based 
on anticipated level of expansion in a particular market. 
 
B3 - Geographical expansion 
Geographical expansion would achieve a high score for a firm if the new 
market provided great benefit due to the location.  This could represent the 
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ability for a firm to cover a greater geographical area which could then benefit 
further business expansion.  A low score would be achieved if the new market 
was relatively nearby to the home market and represents lesser advantage in 
comparison to other new markets. 
 
B4 - Exploiting booming markets 
A key benefit to diversification is taking advantage of booming markets to 
offset potential slumps in home markets.  A high score would represent 
considerable construction activity in a new market and a low score would 
represent slow or normal activity. 
 
B5 - Protection against market cycles and existing/home markets 
A key benefit to diversification is protecting the business from fluctuations or 
downturns in existing or home markets.  A high score would represent a 
scenario where a firm's home market was witnessing a downturn and the new 
market provided protection to the overall company revenues. 
 
B6 - Competitive use of resources 
Competitive use of resources could either refer to an abundant availability of 
cost effective/quality staff in the new market or similarly an opportunity to 
transfer staff from home markets into the new market.   
 
B7 - Competitive advantage 
It can be difficult competing on price alone and if the new market offers a firm 
the chance to exploit its core competencies to provide a competitive advantage 




C1 - Level of set-up costs 
The higher the costs for setting up a business in a new market the higher the 
score.  Set-up costs relate to aspects such as staff re-location, office rents, 
equipment costs, etc. 
 
C2 - Geographical distance between home/existing markets 
Geographical distance from home market can represent higher travelling costs 
when setting up in a new market.  The further the distance the higher the cost 
and therefore score.  A new market close to the home market will have lower 
costs and therefore score low. 
 
C3 - Taxation 
Different countries or markets have different levels of corporate and income 
tax.  This factor represents any form of tax in the new market and the higher 
the overall level of taxation the higher the score. 
 
C4 - Cost of living 
Cost of living refers to overall day to day expenditure for staff and include 
housing, transportation, utility costs, groceries etc.  The higher the cost of 
living the higher the score. 
 
C5 - Operational and staff costs 
Operational and staff costs refer to business costs including office and 
equipment rents, software and hardware costs and staff salary costs.  If this is 




C6 - Managerial Complexity 
Managerial complexity relates to the impact on management structure with the 
event of the new market entry.  This will depend on the entry mode, size and 
nature of the diversification.  An example of a high score for managerial 
complexity would be an alliance with another firm combined with a large 
increase in staff numbers requiring changes to the management structure of the 
firm.  A low score would be a fly-in fly out entry mode having very little 
impact on the company's management structure. 
 
C7 - Local registration requirements 
Complex and drawn out local registration and bureaucratic processes would 
represent a high cost and therefore a high score.  Some countries or markets 
have very little registration requirements and these would represent a low 
score.  
 
Entry Mode Factors 
E1 - Export from existing market (fly in & fly out) 
Fly in and fly out is a simple method of establishing a presence in a new 
market.  It is relatively low cost and risk free as it does not necessarily require 
physical setting up of an office or staffing up in the new market until such 
time as a company has confidence in the market to better establish itself.  It 
involves key personnel flying in an out from existing or home market.  Fly-in 
and fly-out entry mode may not require local registration. 
 
E2 - Export from existing market (re-locate manager from existing 
market) 
Re-locate manager from existing market refers to establishing a full time 
presence of a home market manager in the new market.  This typically is the 
next level up from fly-in and fly-out and involves establishment of an office 
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and registration of the company in the new market.  If required production 
staff are typically hired locally. 
 
E3 - Alliance/JV with local consultant 
Forming a formal or informal alliance or legally binding joint venture with a 
local consultant usually presents benefits to both parties.  The firm entering 
the market can provide specialist knowledge or expertise for the local 
consultant to learn and develop.  The local consultant can provide local 
knowledge, clients and staff to facilitate entry into the new market.  This 
partnering strategy can provide a strong offering by increasing the competitive 
advantage of both companies and potentially reduce the competition. 
 
E4 - Local branch of foreign company 
A local branch of a foreign company in a new market is 100% owned by the 
firm and the branch is responsible for reporting to the head office branch.   
 
E5 - Wholly owned subsidiary 
Wholly owned subsidiary refers to an acquisition of an existing firm in the 
new market. 
 
